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Our freedom is 
we are bein g overshadowed i 
personnei has continued to 
students has declined sharpiy. 

For America to maintain its natic _ 

ahead, more of our talented and crea^^A youth must be encouraged to pursue 
careers In science and engineering. T^iBfields offerthem unprecedented 
advantages, and at the same time an opportunity to serve their country! 



MECHANICAL 

FUEL 

PROPORTIONERS 
PRODUCED BY 
STRATOS 



I C. O. CONTROLi 

* Accurate proportion- 
ing of flow from two or 
more tanks maintains 
longitudinal and trans- 
verse stability without 
pilot attention. 


p FUEL SYSTEM SIMPII- 
* FICATION; Cuts 
down on valving and 
plumbing-lowers system 


Stratos Fuel Flow Proportioners* 
offer aircraft fuel systems designers a 
simple, mechanical method of fuel flow 
proportioning. Essentially multi-sectioned 
positive displacement metering devices, 
the Stratos Fuel Proportioners can be 
produced in any desired ratios. The units 
can be motored by the fuel flow, or 
driven— using electric or hydraulic 
motor or an air turbine. 


m INCREASED OPERATIONAL 
** RELIABILITY! Acts as 
booster pump in event of fuel 
tank booster pump failure. 


A SINGLE POINT REFUEL- 
^ iNGi Useful for in-flight 
or ground refueling. Proper- 
lioners distribute fuel in 
proper ratio to any number 
of tanks, maintaining trim 
at all limes, whether or not 
tanks are topped. 



eUlLOERS OF SYSTEMS AND COMPONENTS FOR AIRCRAFT 



& DIVISION OF FAIRCHltD ENeiHE t AIRFUNE CORPORATION 

Mala Plant: Bay Shore, L I., N. Y. 

Western Branch: I8DD Rosecrans Ava., Manhattan Beach, Calif. 
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% over Che North Pole. Byrd made his flight on May 9. 
1926, in the tri-motor Fokker Josephine Ford. Amundsen 
followed two days later in the semi-rigid airship Noi^e. 


Phillips 66 


Arctic Outpost 

In 1941, the U. S. Army and Air Force decided to 
establish weather and radio stations, and airfields, on 
Greenland— to protect the exposed northeast section 
of the American continent. Lying directly on Che air 
route to the British Isles and Western Europe, the huge 
ice-capped island of Greenland was an ideally strategic 
location for repair and refueling stations. 
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It’s Performance that Count$; 

In the field of petroleum research for the 
development of more powerful, more 
efficient aviation fuels, Phillips Petroleum 
Company has long been noted for out- 
standing performance. 

For example, Phillips was first to man- 
ufacture Di-isopropyl and HF Alkylate, 
two aviation fuel components of vital 
importance to modern high-speed, high- 
power performance. 

Phillips produces tremendous quanti- 
ties of 115/145 grade aviation gasoline 
for military and commercial use. And 
I today Phillips also is making improved 
' fuels for the latest designs in turbo-props 

and jets. 


Amrioif Products 
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molded parts stay serviceable at 500 F 


Get latest data on Silastic 
Mail coupon today 


Molded parts of Silastic'^', Dow Coming’s silicone rubber, 
show little or no change in physical or dielectric properties 

afler long rNpovurr to temperature extremes whieh would 
quickly ruin orgimie rubiter. Leailiiig rubber companies 

fabricate Silastic molded parts in practically any color, 



Typical Properties of Silastic for Molded Parts 
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If you consider All tt)o properties of a silicone rubber, you'll specify SIIASIIC. 


first in silicones 


DOW CORNING CORPORATION • MIDLAND. MICHIGAN 



How Holley’s 
Compressor Governors 
Help New Jets to 
Supersonic Speeds 

"Ciiy-savers” Air Force men call them; the J-57- 
powered F-lOO, F-IOI. F-102 and Navy F8U, with 
level flight speeds faster than sound. And city-savers 
they could well be. Certainly their rapid approach 
to the fringe of Mach 2 heralds a new era in the 
progress of jet flight. 

Sharing in the development of this now brood of 
supersonic fighters, Holley engineers, working close- 
ly with Pratt & Whitney Aircraft on the J-57 engine, 
designed the compressor bleed governor. 

This new Holley compressor bleed governor is one 
more example of Holley's continuing leadership in 
the de.sign, development and manufacture of supe- 
rior engine control systems for both military and 
civilian use 



Margin for Error ... None/ 


1 cm Bwiiij; iiiio your final approacli. Al precisely llie riglil ictalant the Landing 
‘'ignal OITieer flags you to cut your powci — BDil you're aboard! ir Such skill and 
predaionia indicative of that which is rcquircc] today in etery phone of the aircraft 
industry. The bearings in modern jet turbines, for instance, must he held to 
accurate trricranees measured in luilliontha of an inch. That's why the leading 
jet turbine manufacturers specify Bower aircraft hearings first. Their exceptional 
iiigh qnalilv and unerring precision allotv Bower bearings to stand unhelievable 
uirbine speeds and leiu]>eralures — that match the supersonic speeds of today's 
jet aircraft — ifilh a minimum oj lubrication. ☆ Whatever you produce, if it uses 
pi-arings, specify Bower! Choose from a complete line of tapered, straight and 
/mrnal roller bearings for every field of trans|K>rlatioa and industry. 

BOWEfI ROUEB BEARING DIVISION 
iOERAl-MOOUL-BOWER BEARINGS, INC. • DETROIT 14. MICHIGAN 



BOWER 


ROLLER BEARINGS 



EDELECTROniCS 

|lll:l.llin 

a Divitfoft of Slawart-Womer Corporation 
1300 No. Kosinar Ava., Chicago SI, 111. 


WARM WELCOME 

Stewart- Warner Electronics today detects the presence of high- 
performance aircraft, identifies it as &iend or foe and can provide 
a warm missile welcome in an instant. 

Research and development at Stewart- Warner Electronics have 
produced these advanced systems. The program is still expanding, 
as are the opportunities for the exceptionally well-qualified engineer. 

Today as yesterday, Stewart-Wamer Electronics aafegtiards our 
skies with tomorrow’s planning and production. 
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Two Degree of Freedom Gyro Unit 



1. GYRO MOTOR DATA 3. PICK OFF DATA 



The Greenleaf Line of Gyros and associated devices is 
being steadily expanded. It now includes a wide selection 
of Free and Rate Gyros, and the HIG-3 and HIG-4 Gyres. 
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ENUl.NEEItlNCi • ISEVEI.Oir.SIE.NT • l>IIOIM'CTIOX 

MANUFACTURING COMPANY 


ENOIHEEIS W 


7B14 Maplewood Indus 



Producers of the HIG-3 ond HIG-4 Gyros, Rote and Free Gyros, 
Differential Pressure Moch Meters, Air Speed Indicators, 
Computers, Switches and many other precision-built components. 
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From this Canadian Plant 

PRECISION-FORGED 


mANIUM 

. at the lowest prices on the world market! 



iiim forgingd — at much lon er prices. 


Besides taking the lead in Titanium, CSI is also highly skilled and 
experieneed in the production of high temperature alloy, stainless 
steel and aluminum forgings . . . and in sand, permanent mould 
and die castings in aluminum and magnesium alloys. 


The forging and casting plant of 
Canadian Steel Improvement 
combines highly skilled men 
and the very latest facilities. 
Total plant area is 200,000 
square feet. 



CANADIAN STEEL IMPROVEMENT LIMITED 

HORNER AND SECOND AVENUES. TORONTO 14, ONTARIO 
Represented In the United States Only by— 

^ C.F. RUSSEL COMPANY. ITD. 



NORTH AMERICAN FJ-4 ADDS RANGE UNLIMITED 
WITH FRI PROBE AND DROGUE REFUELING SYSTEM 


It’s North American fore and aft when the Navy's latest 
North American FJ-4 fighter takes on fuel in flight from 
the North American AJ Savage, standard Navy carrier- 
based tanker. 

Thus the North American FJ-4 Fury joins the 
ranks of first-line Navy fighters, all equipped to 
extend range or endurance with Flight Refueling, 


Inc.’s Probe and Drogue aerial refueling system. 

The FRI Probe and Drogue system in fleet-wide 
use, and in aircraft of the USAF Tanical Air Command, 
is already credited with saving several fuel-short fighters 
from ditching as well as serving its basic purpose of pro- 
viding virtually unlimited range for fuel-thirsty jet 
fighters. 





Y light Yefueling, I/ic. 

HIENDSHIP INTEBNATiONAl AIRPOtT Bollinvete 3. Maryland 


WEST COAST REPRESENTATIVE! 

William E. Detis, P.O. Box 612, Inglenood, California 


PATTON REPRESENTATIVE: 

Rober! L. Mar>}iiardl, 6198 Locust Hill Road. Dayton 9, Ohio 



IN THE BOOMING SOUTHLAND... 


It’s always a short hop to 





MOBIUTV -^ROUPIP THE CLOCK 


Ev ery hour, every day — in alniost every part 
of the free world Vertql helicopters are on 
tlic job. 

'I'licy carry men and supplies to our remote 
radar outposts — the Distant Early Warning 
stations in the arctic, the Texas Towers offour 
coasts. They deliver assault troops in Atomic 
Age maneuvers, and haul cargo to locations 


out of reach of otlier vehicles. Bulk equipment 
is airlifted — flying crane fashion — over rivers 


Their naval duties range in scope from 
pilot rescue to ambulance and liaison missions. 

Around the clock, around the world, Vertol 
helico|)lers are Iwing picked again and again 
for the Umghesl jobs. 
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7”^) L Jt'tt yerlol's advanced engineering team!' 
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Soviets Show Twining Eight New Planes. 26 

►USAF chief of staff views 1,200-mph. Super Former, three all- 
weather, delta-wing fighters in Moscow. 


lATA Airlines Vole to Cut Atlantic Fares 3T 

► Internotionol corriers reoch compromise agreement at Connes; 
CAB reaction to cuts may be decisive. 

Hypersonic Quest Yields New Techniques 46 


^Troditional testing tools are augmented with potentioi energy of 
light gas, temperature of electric arc. 
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EDITORIAL 

Avionics Reliability vs. USAF Capability. . 21 

COVER: l.ockliced T2\'-l Sc-.iShir, un evolution of tlic T.53 design, duplicitcs 
tlic plaiiforni of predecessor. Trainer for Navy carrier use has boundary layer 
control and leading edge slats for Increased ion speed stability. Redesigned 
enipainage provides greater stability over entire speed range. Landing speed 
as a result is cut 4 kts. takeoff speed 7 kts. and pattern speeds \S%. Power- 
plant is \llison J53-.\24 eeiitrifiigal flow turbojet rated ot 6,100 lb. dry. 
Picture Credits: 
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B.F.Goodrich 


Flattened under 17- ton radial load, 
twisted by 12-ton side load, 


B.F.Goodrich 

I N A RECENT ’'cornering” test, 2 
B. F. Goodrich Tubeless nose wheel 
tire was flattened under a 34,123 ib. 
radial load and at the same time twisted 
by 25,000 lbs. side pressure— conditions 
fat more severe than actual cornering 
on a concrete runway under heavy loai 
What happened? Load was so heavy 
the tire was compressed almost to the 
rim, side pressure so severe the tire 
buckled over. Yet this B. F. Goodrich 
Tubeless Tire remained unharmed— 
held every ounce of inflation pressure. 

Performance like this is assured 
because of Tubeless Tire features devel- 


Tubeless holds 


oped and proved by B. F. Goodrich. 
Patented rim seal ridges prevent loss 
of ait around the rim. The patented 
inner liner retains air much longer chan 
conventional tubes. 

The ability of B. F. Goodrich Tube- 
less to match the safest conventional 
tire in performance has been confirmed 
by four years of flight testing on mili- 
tary and commercial planes. But only 
Tubeless offers unique advantages such 
as weight saving and superior ait reten- 
tion. One airline reduced weight as 
much as 120 pounds per plane. 

B. F. Goodrich commercial tvoe 


its pressure! 

Tubeless for airlines and high pressure 
Tubeless for fast fighters— both are in 
tegular production. Aeronautical Sates, 
B. F. Goodrich Tire and Equipment 
Company, a Division of The B. P. 
Goodrich Company, Akron, Ohio. 
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Avionics Reliability vs. USAF Capability 


fTIie Air Force (liis itioiit)i will accept delivery of a 
iicnv piece of avionic equipinciit, the first of its type to 
become ready for operational ii.te. fts developinciit iv.ts 
begun in 1945. Coupled uith the need lot better 
reliability, this slow development cycle of avionic gear 
posts a problem of the first magnitude and presents a 
threat to our airpoiver capability. This problem tvas 
di'.sciisscd by Maj. Gen, Thomas P. GcttHv, VSAF assist- 
ant for production programing, in a recent address 
before flic Electronics Association. Aviation Week is 
presenting significant evtracts because of its interest to 
tbc entire aviation indli.stry.) 

. . . TteiiieiKloiis adwnces ha\ e been made during the 
past decade in weapon ss’stems utilized by the .3ii Force 
for the performance of our mission, and of particular 
interest ... is the increased use of electronic equipment 
ill our weapons. This use, which has iinqncstioiiably 
increased out c-apability in an era of supersonic speeds, 
has grown steadily o\er tlie past fc«’ vears. . . . 

Reliability Failures 

Inlicrcnt in any grouth of this nature are manv 
])rol)lcnis which tire industry and Air Force must solve 
il we are to increase out utilization of the electronic 
equipment. The major problems presently being encoun- 
tered are: Lrck of adequate specifications caused b\- late 
development, failure to meet production scliedules and, 
mast important of all, failure to acliicvc satisfactorv 
reliability. 

. . . Dcieliipmeiit time tables liavc not always been 
met. For example, of tlic total amount programed for 
Fiscal 1955. only 72‘/c was obligated as of 51 March, 
1956, nine month.s after the end of the fiscal year, prin- 
ciprlh- because of delays in des’eiopnient. The impact 
of these engineering and deiclopment dilficuities is also 
reflected in our production record for calendar rear 1955 
during which dcliseries of major electronics' equipment 
were only 80% of the dollar value of scheduled produe- 

These delays have disrupted our progress in achieving 
a birlanccd capability in out air and ground environment. 
Ill addition, as a result of these dclavs, we have not been 
able to carry out planned procurement programs. T'herc- 
fnre, our current programs arc being discounted until 
wc have demonstrated a capability of meeting desired 
))roduction goals. 

-■\nofher problem is reliability. During ttn tenure 
of dut}- as a tactical commatidcr from 1950 to 1955. the 
vast majority of mission aborts were caused by failure 
of the electronic gear incorporated in the various svstems 
such as bombing-navigation, fire control and commuuica- 


. . . The evolution of the jet engine has given us greater 
speeds, more reliabilitv' and reduced the maintenance 
workload over that jneviously required for the reciprocat- 
ing engine. Conversely, electronic equipments have in- 
creased the maintenance workload tremendoush' by virtue 
of otir failure to achieve the necessary reliability. 

This problem is further aggravated by the large turn- 
over of militarv personnel who maintain our electronic 
equipment. It is cuncutly estimated that 42% of our 
skilled electronic personnel will leave militarv' service 
during the next two years, for the Air Force has not been 
able to compete witli the salaries and benefits offered 
by industrv'. . . . 

The weapon svsteni concept and other Ait Force 
policies emphasize the added responsibility that we arc 
placing in the liands of industry. One exani|)le that 
I might cite is our si»ire-parts provisioning. 

The Air Force includes, iii its basic contract, informa- 
tion relative to the planned utilization, such as pro- 
gramed flying or operating hours, mobilization pre- 
positioiiiiig or "kit” requirenients. Tlie contractor is 
given the res|x)n5ibility to select the s|atcs and release 
them for production without prior approval of the Air 
Force. The costs of raiicellation resulting from sub- 
sequent nona])proval bv the ,\ir Force of the contractor's 
actions by the provisioning team are borne by the govern- 
ment. Our experience to date shows that the costs of 
cancellation have been insignificant, whereas this 
authority has contributed appreciably to the attainment 
of adequate and concurrent support. 

Industry Challenges 

I think this procedure demonstrates our feeling that 
industrv' has. or must be expected to develop, a capabilitv 
to analyze properly tiic proposed utilization of a piece 
of equipment and recommend the range of spares 
required. 

As I see it, the electronic industry faces some very 
important chailetrges today. These arc: 

• Much greater gains must be made in simplicity and 
reliability of electronics systems. 

• ^\'c must achieve a closer adherence to our develop- 
ment-production schedules. 

• Increasing management responsibilitv placed on indus- 
try requires that Air Force-industry relations reach a new 
high in mutual understanding and team work. Only 
through a maximum increase of our joint efforts can vve 
reach the goals vital to our national interests. 

Our increasing reliance on electronics in tlie future 
will be greatly infiucnccd by tlie ability of industry to 
ineet these cliallcuges. 
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Auxiliary power units .. . 
designed by Kidde... 


built by Kiddel 




ve resulted in the develop- 
contained auxiliary power 
supersonic aircraft. 

Today, production models are being manufactured while more 
advanced models are in various testing or design stages. These very 
high speed turbine driven units can supply closely regulated power 
for electric, hydraulic and other systems. They are relatively free 
from the effects of changes in attitude and ambient conditions and 
can be made environment free. This permits airframe builders wide 
n systems desiga 

ri the development and manufacture of 


auxiliary and emergency power supply projects. 

Tell us of your auxiliary power requirements. Kidd 
to design and manufacture equipment which wil 


Waiter Kidde & Company, Inc., 51 8 Main St., Believiile 9, N. J. / 




It doubtless took ages to develop the Dragonfly’s many 
faceted eye. Today, at Kollsman. highly complex optical 
systems such as photoelectric trackers, periscopic sextants, 
telescopes for radar bombing systems, and others, are not 
only designed expeditiously, but are produced in quantity. 


2OT0 eyes 


custom optics 
in quantity 


COMPfETE DEVICES AHD SYSTEMS 
Critical wide angle photographic lenses 
in elements) 

Binoculars 

Large7s50 for marine use 
Small 6 i! 20 for sportsmen 
Large6x42 wide angle lor 
aircraft and marine itse 
Drift Sights 
Sextants 

Periscopic • Hand held ■ Photoelectric 
Periscopes used on anti-aircraft Skysweepers 
Telescopes used In radar bombing 
and navigation systems 
Astrocompasses • Photoelectric Trackers 

COMPONENTS 

Lenses, windows end mirrors, diameters Vk inch 
to 3 feel, flatness 1/10 wavelength parallelism 
fractions of a second 
Aspherlcal objectives and mirrors 
Collimating objectives 
Cones and rods for tanging devices 
Hyper-and hypo-hemispherical sighting 
Prisms: Roof. Retro. Porto. Dove, Amici, 

Abbe, penla. rhomb, etc., of high resolution 
and minimal pyramidal and angular errors 
Annular prismatic scales • Special reticles 


KoHsiT 


n optics. This is be- 


¥ 


cause the Kollsman Optical Department, established ii 
1940, grew up within a company devoted for over 28 years 
to designing and producing some of the most complex 
instruments and controls in the aviation industry. Aviation 
moves as fast as tomorrow’s guided missile. It is this quality 
of up-to-dateness you will find in our entire optical 
operation. 

Here we have the finest talents and tools to be found any- 
where for the solution of your optical problems. Consult us 
without obligation on any or all phases of 
DESIGNING • DEVELOPING • TESTING • PRODUCING MODERN OPTICS 


IVRirE for brochure 
"2076 Eyes" 
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Chinese Rockets gnd Murphree 

An tx.tmple of the .irtlcssncss 'vifli vvliicli the Pciitu|.5n 
sometimes jppru.ichev public relations w.i> exhibited in 
,1 speceli nrittcii for Eger V. Murplircc. Defense Secre- 
tary Wilson’s special assistant for guided missiles, for 
defiverv before the Aiiictic-jn Rocket Society's semi- 
.iiinual meeting. 

Murplirec's first public address in liis nciv position, 
made before a socicts whoso membership is maje up of 
professional scientists and engineers storking in the 
fields of jet propulsion, toekets and guided missiles, con- 
sisted largely of an elementars presentation of the liistorv 
and desclopmcnt of lockctrs'. drasvn for the most jxirt 
fiom the Encyclopedia Britanniea. .Approximatelv one- 
fifth of the s|jeccn was devoted to tlic liistorieal back- 
ground of guided missiles, beginning ssitli Chinese rockets 
of the Thirteentli Century. 'Ilic remainder sv.is an clc- 
inciitan picsentation on different tspes of guidance and 
propulsion svstcins. Murphree concluded that guided 
missiles undoubtedly are complex. 

The less-complex American Rocket Society nas simply 
perplexed. 

Wilson's Hot-Water Tea Party 

Defense Sccretarv Charles E. W'ilson. mote noted as 
an industrialist than as a man of tact, hustled off for 
two days of Canadian fishing last week, leaving Washing- 
ton^ in an uproar for which he admittediv n-as latgch’ to 

Earlier, during a tlirec-day meeting of 160 defense 
leaders at ne.ir-by Quantico, Va., M'ilson li.id managed 
10 dabble his feet into hot water bv: 

• Denouncing as unnecessary a Rcpublican-sponsorod pro- 
posal for a SiOO million increase in the lISAF's Fiscal 
1957 budget after the measure apixirentlv had received 
the tacit approval of President Eisenhovvet (.AW June 75, 
p- 26). 

To make matters worse, the scmantically-inopt Soeto- 
tarv' used the word '’phony" during a discussion of the 
merits of the Republican bill and the Democratic counter- 
proposal For a SI. 16 billion increase. N'cvvsmcn interpreted 
the word as being applied to both Republican and Demo- 
cratic efforts to increase the budget. 'U'ilson later denied 
that it was directed at cither, but a Senate storm already 
had broken (see page 30). 

• Issuing a directive ordering all military officers in the 
Washington area to near civilian clothes while on duty 
after July 3. M'ilson's feeling w-as that the military was 
too much in evidence in the nation's capital ,md would 
do better to disguise itself, Fcelinw in the Pent.igon. 
particularly among junior reserve officers, was that the 
order represented a severe financial blow (the extent of 
main an officer's civilian wardrobe is week-ending sports 
wear). 

President Eisenhower agreed, and. one day after the 
original directive, Wilson modified his order to m.ike 
the vveuring of civilian clothes "optional.” 

• Declaring that the .Air Force lias "plentv of men to 
do its job" and that the .Army can be made "mure effec- 
tive" with fewer men. Even .Army Secretary Brucker 
seemed surprised, fn reply to a question over proposed 
cuts. Brucker s.ud. "Nobodv has taken it up with me 

He added that he feels "rather stronglv" that the 
present .krtny is about the right size. 


N ROUNDUP 


This conrplcted, and obviously feeling he had done 
enough, Wilson decided to call off a scheduled press 
conference on the last day of the Quantico meeting. He 
seemed destined, however, to run into even more trouble 
later in the week when he was to appear before Sen. 
Stuart Symington’s Senate Aitpower Imcstig.iting Sitb- 
comnvittee. 

Budget Cripples Missile Defense 

Hardiv had Secretary M'ilson made his stand-pat pro- 
nouncement than Gen. Thomas D. WTiitc. US.AF vice 
chief of staff, named defense leaders at Quantico that 
"we have not made adequate progress toward developing 
a defense” against the intercontinental ballistic missile. 
Gen. W'hite said the Soviet Union could liave large num- 
bers of nuclear-tipped ICBMs by 1960 and added: “.A 
co-ordinated effort to provide an effective missile defense 
is one of tlic most critical requirements in our national 
sccuritv.” Under the US.AF budget proposed by the .Ad- 
ministration, S2 million had been scheduled’ for the 
project seeking a direct defense against long-r,mge bal- 
listic missiles. 

The -Air 1‘otcc originailv liad asked for 534.4 million 
(.AW June 25. p. 27). ’ 

Wilson's R. S. V. P. 

On vet another front. Sccretarv W'ilson declined an 
invitation to testifv before the House Information Sub- 
committee on July 5 and assigned Robert Tripp Ross, 
•issist.int secretary for legislative and public affairs, to 
apjjc.ir in his stead. Wilson, however, may be in for a 

If the subcommittee, headed bv Rep. John E. Moss 
(D.-Calif.l, isn’t satisfied with Ross’ answers it will try 
ag.iin to get W'ilson. It wants to que-stion him on his 
remarks regarding the recent 9are-up of the interservice 
feud. :ind on statements some time ago regarding the 
philosophv of a former aide. R. Karl Ilonaman, tliat only 
"constructive” militarv' information slioiild be released to 
tire public. 

Subcommittee also wants to question .\dmiral .Arthur 
R.idford on his remark that the nation’s press “confuses” 

.Also scheduled to be called are Defense Departnrent 
research and development, public inforaiation, legal and 
intelligence representatives. 

Vis-a-Vis 

,\t open sessions of the Senate Airpower Investigating 
Subcommittee. Chairman Sen. Stuart Svmington (D.-Mo.) 
is insisting that testimony given during closed hearings 
paints an even darker picture of U. S, airpower than that 
which has been disclosed. Republican Sen, James Duff 
(Pa.i maintains just as stronglv that the closed-session 
testimony, describing "fantastic’' and "fabulous" develop- 
incuts, arc cause for great optimism. 

On another matter, Symington is thoroughly pleased 
with tire security review of executive sessions being con- 
ducted by Adm. Artliur Davis. Symington says tire 
prinup,il re-ason for the sometimes long delay in the 
release of cleared testimony is the small sbe of his ovsn 
staff. —Washington staff 
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Soviets Show Twining Eight New Planes 


USAF chief of staff views 1,200 niph. Super Farmer, 
three all-weather, delta-wing fighters in Moscow. 

By Rol.ert Hotz 


Moscow— The Sosict air force, dis- 
playing its miglit before US.M'’ Cliief 
of Staff Gcii. Nathan 1^ 'l'v.-ining and 
top Air I'ofcc research and desclop- 
inent experts, revealed eight nc'v mili- 
tary aircraft to western observers here 
during the last ten days. 

Fivc of these were shown piiblich' be- 
fore 300.000 spectators packed into 
Moscow’s Tushino .Airdrome for the 
show celebrating the Soviet National 
Aviation Day. 

The other three were displaved for 
the Twining party on the ground at 
Kubinka Military Airdrome near here. 

New aircraft flown over Tushino in- 
cluded a Super Fanner day fighter, 
which is basically larger and much faster 
than earlier model Farmers now opera- 
tional in large numbers with the Red 
Air Force fighter command. 

Two experimental-type Super Farm- 
ers led the fls-by with low-lc\cl, sub- 
sonic passes. 'I'he new aircraft arc pow- 
ered with larger engines than the earlier 
twin-jet Fanners wfiicli now can be defi- 
nitely identified as the MiG-19. 
Thermal Problems 

Indications arc that tlic Super Farmer 
ssith a to|) speed of os’cr 1,200 mph., 
is encountering thermal problems. 

The new fighter is bclies'ed to be a 
hfikoyan design, indicating a stretch 
out of the basic Farmer desclopment 
.similar to that of tho MiG-15 through 
17. 

Tiie Super Farmer is of the same gen- 
eral size as the Flashlight (a Yakoslcs' 


Soviet Forecasters 

Moscow-Thc Soviet sir force has an 

pcifomiance at tlic Tushino show is 
any indication althnugh, initially, it 
inoked as though the fotccastcis were off 
tn a bad start. 

The lime of the show was advanced 

drenched crowds pouting towards Tu- 
shino in open tnicks. 

But tho rain stopped almost at the 
finish of a 2I-guii saluto which marked 
the show's opening, leaving a 10.000-ft. 
ovcrca,st with ample room for jet manen- 
vering. Before the end of the sliow, the 
sun was shining through brightly. 


design) but nitli more wing swccpback, 
a cleaner design and more-powerful en- 
gines. Two s ersiiins ncre in the Tu.shino 
fly-by: one with a iiecdle-nosc, gray 
ladome. iiidie.iting an all-weather func- 
tion; tlic other with a |>lastic bombar- 
dier nose for probable use os a light 
bomber and with twin .axial-flow jet 
engines slung beneath the wings but 
not poddai. 

Despite the subsonic passes over 
I’usliino, a supersonic performance cap- 
ability for the aircraft \sas evident from 
the design. 

In another fly-by, three all-weather, 
delta-wing fighters of two different de- 
signs swept O'er Tushino at subsonic 
.speeds. All three, howerer, exhibited 
hast rates of climb. 

The fuselage of one of the aircraft 
designs extended aft of the delta wine 
and sv.is equipped with a conventional 
serticaNand-horizontal tail. TTic delta 
aircraft has a fuselage bulge [ust aft of 
the trailing edge of the wing and for- 
ward of a conventional empennage that 
.suggests the area rule concept may have 
been applied in its design. The other 
<lcUa-wing design embodied a scrtical 
fin similar to that of the Convair F-102 
plus a horizontal stabilizer mounted 
midway up the fin. 

All three planes had small, needle- 
nose radomes " ith the air intake located 
dircetly below as on Chance Vought's 
I^SU Crusader. 

Tlic aircraft, somcwliat smaller in 
size than the F-102. base extremely 
thin wings witli a 65 degree swccpback. 
Their design was credited bv the Rus- 
sians to Pavel Sukhoi, a new name to 
the \\'c5t. 

Turboprop Assault Transport 

Tlic new Sov iet assault transport dis- 
plaved over Tushino is powered by two 
turboprop engines, each pulling an 
equivalent of 4.000 horsepower. The 
turboprop was credited to the designer 
Anatov. but it is apparent that con- 
siderable credit also belongs to Mike 
Stroukoff, designer of the F'airchitd 
C-123 assault transport, and to Lock- 
heed engineers who fashioned the C-1 30 
Hercules. 

Engine nacelles of the high-wing air- 
tiaft extend well forward of tlic leading 
edge. The. engines thcm.scives arc ex- 
trcmclv quiet, producing no more than 
a purr even when the aircraft is flying 
dircctlv ovahead. 

The box-cat fuselage, with its up- 
swept tail and rear door for unloading, 
is reminiscent of the Stroukoff design; 


Khriislichev Prefers 
Airmen 

« Mo,«o«-Nikita Klmishchev, lliu 
Sovic-t Union's Communist partv chief, 
believes aimien make better 'military 
leaders in the world of today thmi Navy 
admirals. 

At a Moscow reception for Gen. 
Nathan F. '|■v^inin6, kiSAF chief of staff, 
and air force leaders from 2S other 
countries, the C-ommnnist-partr boss 
tw itted Twining bv asking whv the U. S. 
had an admiral as ehalnuan of its joint 
chiefs of staff. ''Admirals." Khrushchev 
said, "arc always looking backward and 
living ill the past” 


the landing gear, housed in fuselage 
bulges, is characteristic of the Hetcules. 

The -Anatov transport is larger in 
size than the C-123 but smaller than 
the Hercules, 

Its appearance, plus advanced heli- 
copter techniques displayed at Tushino, 
indicates that the Soviet anny (like 
its U.S. counterpart) is interested in 
a high-degree of ait mobilitv'. The 
transport also is scheduled to see service 
as a cargo transport vvith Aeroflot, 
Russia’s state-owned airline. 

Kubinka Display 

The aircraft at Kubinka were seen 
by Gen. ’Fwining and Ivis iwrty on the 
day following the air sliovv . With liim 
were Lt. Gen. Donald L. Putt, US-AF 
deputy chief of staff for research and 
development; Lt. Gen. Thomas S. 
Power, comm.inder of the Air Research 
& Dcvclopnicnt Command; Maj. Gen. 
,AI Boyd, deputv commander of ARDC 
for weapons systems; Lt. Gen. P'rank F. 
Everest, deputy chief of staff for opera- 
tions; Lt. Gen. Clarence S. Irvine, dep- 
utv chief of staff for materiel, and Brig. 
Gm. William 11. Blmchafd, deputv- 
director of operations, Strategic Air 
Command. 

New aircraft seen at Kubinka in- 
cluded a svvept-wing light bomber ap- 
proximately the size of the Martin 
B-57 and .said bv Soviet air force ofBcen 
to be supersonic. 

Tlic bomber, powered by twin axial- 
flow jet engines, appeared over Moscow 
during rehearsals tor the Tushino show 
but was missing from the actual fly-by. 
Extcrnal inspection permitted tlie 
Twining party indicated that the 
bomber, a prototype, probably was 
grounded bcc.iuse of mechanical 
trouble. 

The aircraft is believed to be the 
potential successor of the Ilyushin 28, 
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a straight-wing, subsonic plant that 
hav been the standard light bomber 
lor the Soviet and satellite air forces 
-met 1950- 

'llit new design also w-.is credited to 
Ilyushin. 

,A second design seen by tlic Kubinka 
group vv.is a Ucavily-iirmored army jet 
a ttack plant equipped vvith externally - 
slung tacks for rockets and bombs. It 
probablv was designed to assume tlic 
modern-day role carried out by the 
Stormovik during World War ll. 

I'he third new aircraft seen at Ku- 
hinka u.iv ,i turhoprop navy plane with 
contta-rot.ifiug propellers designed for 
auti-siibni.rrmc duties and beating a 
similaritv to Britain's Fairev Gannct 
hut with cleaner lines. 

Giant Transport 

Missing from both rushimi and Kii- 
bink.! wav a four-jet transport version 
of the Bison hcavv bomber which most 
Kfvteni observers had expected to see 
tefniehand and which the Russians 
sav is imclet construction. 

Designer .Andrei Tupolev, intcr- 
vicned by .Avi.siion Wekx during a 
reeeptinn for Gen. rwining gisen bv 
Soviet Defense Minister Georgi K 
'/luikov. said the prototype of the 170- 
passtngeT transport is now nearing com- 
pletion hut has vet to make its first 
flight. 

I'upoltv said he plans to have his 
gi.iiit jet transport ready within two 
years for service over long international 
routes and kev domestic runs. 

The chief of -Aeroflot operations. 
Maj- Gen. Beletsky, said work also is 
progressing on a new turboprop trans- 
port. tile Ilyushin IS. Its prototvpc, 
Beletsky viid. is rapidly nearing com- 
pletion. 

'Jilt .lircraft has a low-moinitcd 
swept-back ning, will carry'70 passen- 
gers and be |)Ovvercd by four turboprop 

It also is likely that a turboprop trans- 
[xirt version of the Bear is under de- 
velopment. When queried if -Aeroflot 
plans civil developments ot all current 
niilit.iry bomber types, designer Tupolev 
re-plied that this was a logical dcvclop- 

Tushino Aerobatics 

.U rushiiio. most of the flving was 
done beneath a 10, 000-foot overcast 
fli.it fin.dly broke- into simshinc. -A stiff 
20 mph. soutli wind made paracluite 
jumps diffleult and Caused the cancella- 
tion of a mas- drop scheduled from 36 
Ilyushin 12 military transports. 

The Twining party , top Soviet lead- 
ers and air force officials from 28 other 
countries watched the show from a club- 
hotisc balcony of the Central Flving 
Club across the road from the grass- 
rumvav .lirdrome. 

Most militarv aircraft in the fly-by 
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BtSON'S AT TUSHINO looked siiidllei tlian expected. This four-jet bomber Is "deliiiitcly 
sinullet" tlidii Boeing's D-!2 Stratofoitiess, 


jwssed almost directly or cthcad and at 
low altitude. 

For example, the Beat heavy bombers 
flew over at such a low altitude obseiv- 
era could read the large operational 
numbers painted on their nose sections. 

The military fly-by eras led by a 
single Bear, piloted by Col, Kharitonov 
and bearing the nose number, 51. !t 
was escorted by two Fresco fighters 



360,000-lb. Bear 

Tlic first, and strongest, impression 
is the enormous size of the Beat, which 
must have a gross weight of 560,000 
II), and a speed of 500 inph. Its high- 
aspeet-ratio wings indicate excellent 
high-altitude performance, and each of 
its four turboprop engines desclops the 
equivalent of 12,000 hotsepo'vcr. 

In the fly-bv, armament bulges and 
radar were clearly visible in the large 
inboard nacelles Which also house the 
landing gear. Tailpipe exhausts for the 
turboprops were located on the under- 
side of the nacelles. 

Russian leaders doubtlessly placed 
the Bear as the lead plane in the mili- 


tarv demonstration because of earlier 
USAF' testimony that the bomber is 
the Soviet’s first intetconhnental air- 
craft. 

The initial Bear and its Fresco escort 
were followed by a formation of three 
Beats bearing nose numbers in the 
40s. These, in turn, were trailed closely 
by three Bisons. 

The Bison 

The Bison, smaller than its pictures 
had indicated, is definitely smallct than 
Boeing’.s B-52 Stratofottress. Following 


Soviets Push Transports 

Moscow-'Ihe Soviets ace pushing hard 
to step up tlieii production of aircraft. 

M'estem observers in Moscow for the 
Tushino air show sisited a plant near 
Moscow where Ilyushin Hs arc tolling 
off the line at a rate of 50 a inoiitli. 11ic 
plant employs 5.000 workers for a single- 
shift operation and builds the complete 
aircraft— including instrnments. scats and 
lavoratorics-except for the engines and 


the Bi.sons were nine Badgers flying in 
V formations of three each. Externally, 
at least, they revealed little new. 

Next came 50 Flashlights streaking 
by in V fonnatiims of fisc planes and 
led bv Col. Vovk. The I'’lashliglit. a 
slimmer, faster aircraft than pictures 
had indicated, has a large, gray radoine 
nose; its tail fairing indicates that 
armament may be housed there. The 
\crtical fin of the Flashlight is sharply 
swept back wifh the horizontal stabilizer 
mounted midway up. 

Following the Flashlights svere 60 
Farmers, an extremelv fast fighter in 
the 900-mph. class, led by Lt. Col. 
Stepanos'- The Farmer, powered by 
two axial-flow engines bclics cd to be of 
by-])ass design, has a high-aspect-ratio, 
6b-dcgtcc snfptback wing and a laigc, 
lound air intake for hign-altihidc per- 
formancc- 

Tiic twin tailpipes of the Farmer 
arc s'isihic: fuselage is flatter than 
earlier dcscription.s but broiid to con- 
tain its double-engine instiillation. The 
aircraft's horizontal hiil is set low, just 
lielou’ the fuselage line, in contrast with 
the high tails of all other Soviet jet 
fighters scen. 

Ilic fighter formations of the Farm- 
ers as they passed over Tushino «erc 
cxtrcmch’ tight and evidenced a high- 
degree of pilot training. 

Helicopter Assault 

riic finale of the show was a mass 
air assault against 'I'ushino airdrome 
by 50 Hound and four Horse heli- 
copters earning trucks, arKllerv and 
jeeps. 

It svas less than eight minutes 
from the time the helicopters appeared 
on the horizon to the point when 
ground troops had set up the disgorged 

equipment and svere ready for action. 

Later, six Hounds paced their way 
through a tight, precise formation- 
flying exhibit that could be compared 
iri qualih' with that of a crack rifle 
drill tearh. 

The Hound, larger than a StTrorsky 
S-55 and bearing a resemblance to the 
S-58. has two triangular horizontal 
stabilizers midway back on the tail 
boom and carries an air evacuation pod 
beneath the main cabin. The Horse, 
houwer, appeared unstable in the 
giistv winds. 

Soviet Aerobatics 

The militarv flv-by was pieeedcd bv 
acrobatic dcinonstrations by .sport 
pilots flving Yak 18 monoplanes and 
i)v military pilots in Farmers and 

One of the Farmers, flown by Lt. 
Col. Pavlov, employed smoke trails 
(in the manner of U. S. stunt teams) 
to mark its path during the aerial 
clcmonstratian. 

Tire best flying of the day came from 
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four Farmers commanded by Col. 
Solovyos’ flying in a diamond fonna- 

Howeser, its repertoire was not as 
elaborate, nor its execution as precise, 
as that of either the USAF Sksblazers 
or the Nasy's Blue Angels. 

Another fine demonstration in pre- 
cision formation flying was performed 


Moscow— Tlie Russian visit of Gen. 
Nathan F. Twining. US.AF chief of 
staff, and top air force officials from 
2S other countries marked the first 
major crack in the Iron Curtain that 
has screened the Red air force since 
ts-en before World W'ar H. 

As official guests of the Soviet air 
force, the Twining party was permitted 
to \isit hvo aircraft plants, tour an 
operational militaiy airfield, spend most 
of one day at the Zhukos skv Air Engi- 
neering Aciidcmv and mingle with top 
Soviet political and militarv leaders at 
the Red .Anny Club teccptioii given bv 
Sns'iet Defense Minister Ceo^i K. 
Zhukov. 

TTic group also toured Engine Plant 
No. 45 near Moscow where the Russian 
version of Britain '.s Nene jet engine has 
been ptodiiced since 1948. 

The Soviets are now phasing out pro- 
duction of the Nene at the plant, and a 
.shift to higher-powered axial-flosv en- 
gines is well under wav. 

Russian Nene 

Engine designer Klimov told the 
Twining partv that present production 
models of the Nene can produce a 
thrust of 6.000 lb. dry and 7,000 lb. 
with afterburner (approximateh- the 
same as that of the Pratt &- Whitnev 
J4S1. The Nene, or Klimos- engine as 
it is called here, is used to power the 
MiG 15 and 17. 


Tu-104 to Canada? 

Tu*I04 twin-jet ^nsport ovex the* polar 
route to Toronto for the Canadim Na- 
tional Air Show which begins Sept. 5. 

I'dgar Alberts, president of the Roval 
Canadian Flying Club, here to complete 
negotiallons for the flight, savs onlv tech- 
nical details now stand in the way of 
formal Soviet approval, 

lliete also is a possibility that the 
Russians wnnid accept an invitation to 
fly a Tn.l04 to Oklahoma City for the 
National Aircraft Show to be held over 
the Labor Dav weekend. 


by nine Frescoes flying in V echelons 
of three each within a larger V forma- 
tion. Thtoughout the demonstration, 
the nine managed to maintain the 
same formation while carrying out ,i 
.scries nf acrobatics. 

The onh- mediocre stunting of the 
dav was done b\ formations of fis'C 
Frescoes and six MiG-1 Ss. 


In addition to Klimov, Gen. Twin- 
ing’s group was escorted through the 
plant by manager Kuindzki, who told 
Lt. Gen. Clarence S. Irine, USAF 
deputy chief of staff for materiel, that 
ap|)roxiiiiatch- 50% of the workers at 
the factory fiase been employed there 
for at least 10 vears- 

Machine toofs in the plant had been 
manufactured in a mimticr of nations, 
including the U. S. and Germany. 

At present, a total of 3,000 workers 
at the plant are engaged in production 
nf the Nene. 

Other parts of the factory, however, 
arc engaged in the manufacture of farm 

Dual-Purpose Plants 

The ability to serve a dual purpose 
seems to be a char.ictcristie of the older 
Russian aircraft factories, with tlie em- 
phasis shifting to military or civil pro- 
duction as the situation requires. 

Engine Plant 45 is where the origi- 
nal Russian Nene «-as developed and 
])ut into production after purchase of 
"sample" engines from the British. 

At Moscow Central .Airpott, the 
Twining party visited -Aircraft Assembly 
Plant 50 where Ilyushin 14 transports 
arc manufactured. Gen. Twining re- 
ported that the II 14 is being produced 
in both 18- and 24-seat setsions and 
achieves an estimated cruise speed of 
200 mph. on two 900-hotsepowcr en- 
lines. 

Soviet officials said Plant 50 is the 
oldest aircraft factory in their country. 

At Zhukovsky, the US.AF officers 
were shown cutaways of engines and air- 
fraincs and supposedly supersonic wind 
tunnels. Thev also received a thorough 
liriefiii^^ on the Soviet ait engineering 

No Military Production Seen 

‘I'licy did not see. however, any mili- 
tary aircraft production. Nor did thev 
sec axial-flow jet engines such as the 
I.tilko which powers tlie Badger and 
Bison, nor large turboprops such as 
tliose used on the Bear and the new 
Anatov transport. 

After his visit to Zhukovsky, Gen. 
Twining said the air engineering acad- 


PAA Officials lo Moscow 

Moscow— Pan American World Air* 
ways last week informed Aeroflot, Rus. 
sia’s state owned airline, that its technical 
delegation is ready to travel lo Moscow 
for operational disenssioiu regarding pro- 
posed routes foe the U. S. airline into 
the Soviet capital. If successful, the dis- 
cussions will be followed bv top-level 
uegutiations between officials of the two 

The technical delegation, headed fay 
Harold Gray. Pan American’s Atlantic 
Division chid, probably will fly to Russia 
sometime carlv this mouth. I'hc proposed 
mutes would' cacrv Pan American into 
Moscow from Beriio and Helsinki. 


cmy offered an extremely thorough 
course for the training of aeronautical 
engineers, one which the U. S. could 
not duplicate. 

At Nfarshal Zhukov’s reception, top 
Soviet political leaders, including Com- 
munist party chief Nikita S. Khrushchev 
and Prime hlinister Bulganin, and mili- 
tary leaders sucli as Marshals Sikolossky. 
Zigarev and Budennv mingled freely 
with the foreign guests, chatting in- 
fonnally, offering toasts and boating in 
the lagoon. 

Twining's Answer 

In response to Soviet toasts to dis- 
armament and pointed references to tlie 
recent Red anny cutback. Gen. Twin- 
ing replied that the U. S. has no mili- 
tary ambitions and pointed out that it 
entered its last three major wars ‘‘late’’ 
and imptcpared- 

Hc also noted that, after World 
War II, the U.S. stripped its military 
machine to the bone in a "real disarma- 
ment" and had to build up practicallv 
from scratch at the beginning of the 
fighting in Korea. 

Now that the U.S. is strong again, 
Gen. Twining said, it will remain that 
way until other nations show thev are 
prepared to accept a genuine disarma- 
ment such a.s the U.S. undenvent after 
5Vorkl M'ar II. 

Tlie official reports of Gen. Twining 
and his party will bo made to Defense 
Secretary Charles E. Wilson and Presi- 
dent Eisonhovx'er upon their return. 
There is no doubt, liowevcr, that they 
view the trip as being particularlv valu- 
able in establishing contact vi ith Soviet 
air force leaders and in helping them 
to understiind the aviation development 
in the Soviet Union. 

There also is no doubt that the So- 
viets recognize tlie full implications of 
the air age and are pushing all out to 
take full advantage of it. not onlv in 
the military but also in the field of 


Twining Visits Soviet Factories, 
Views Prodnetion of Nene Engine 
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Senate Votes Boost in Air Force Budget 


By KalliL-riac Joliiiscn 

Washington— llic Senate last week 
soled an S800 iniliion increase in Air 
lorcc proeuremciit funds for I'iscnl 
I9>7. S450 million more tli.in the Ad- 
ministration li.id taeith agreed to aeeept. 
after lengthy debate that included 
ncinocratic demands for the resignalion 
of Defense Secretary Charles F.. Wilson. 

!n the vote 4^ Deinoenits and fisc 
Republicans supported the |5rupo.sal; it 
w.is 0 |)posed by 47 Re]mblieaiis and 
three Denioctais. Most of the new 
funds will go tossards tlie |)r(>eiitemcnt 
of B-42 intercontinental bombers. 

The action follossetl the defe-at of 
an Adminislratimi-ciidorsed Republican 
amendment that ss'onlcl has’C boosted 
tlic Air Force allocation for aircraft pro- 
aircmcnt by S4a0 million. 

The Senate also s oted a SI 0(1 million 
increase in USAF research and de-vclop- 
ment funds. 'Iliis increase had almost 

Attacks Agoinst Wilson 

llie deluge of l^cmoeratic criticism 
hurled against Wilson almost wholh' 
without Republican challenge was 
toiichal off by neses]sipcr reports quot- 
ing the Secretary as saying that Senate 
attempts to increase the .Air I'orcc 
budget were "pimnv." 

M'ilson declared that liis remark had 
been misinterpreted, hut if seas enough 
to rekindle smoldering rcseaitment 
agiiinst the Defense Sccrctarv who got 
off to a bad start in his initial appear- 
ance before the Senate .Armed Services 
Committee in Febtnars, 1944. .At that 


session, he particularly angered com- 
inittcc moinhcrs b\ referring to them 

In last week’s debate. Senators Rich- 
ard Russell (D.-Ga.). cliairnun of the 
Amicd Sersiccs Committee, and Sen. 
Stuart Ssniiiigton (D.-Mo.) demanded 
Hath' that AA'ilson be reiiioscd frcmi 

Republican Senators were quiet, and 
one. Sen. Stvlcs Bridges (N. II. 1, fonner 
ehainnan of the Ap|Wopriations Com- 
mittee, joined in the elii>rns. Bridges 
derlared; 

"I wish to s;i;- that f re.id with amaze- 
ment and shock the statement of flic 
Secretary of Defense, in wliich he de- 
scribes the efforts of members of the 
Senate as 'phony.’ I feel there is an 
honest difference of opiniun between 
Senators, but I believe all of them arc 
attempting sincerely to fulfill the ob- 
jcctisc of pro'-iding the ultimate sccurity 
for America. I consider the statement 
of the Seeretars of Defense ... to be 
an imwatraiiled slur upon Senators; and 
I wish to be registered as emphatically 
saving .so on this floor." 

Tile generalb' niild-mannered Rus- 
sell. urging the SSOO million increase as 
a "inminnim." declared: "It is .i grt-.it 
lra?cdi' ... I sav that it is dangerous . . . 
to have a man so com|3lctcls inept and 
iin-eqnii>pcd for this responsible posi- 
tion oecnpi’ the office of Secretary of 
Defense." 

Russell's Charge 

Russell said that over the past few 
sesirs he has iK-en "sorelv tried hv the 
Seerctan- of Defense." AA’ere AVilson 


a member of his ossn parts, he .said, he 
would has'C expressed his "resentment'’ 
earlier, lie had pres'iausly held hack, 
he said, because he felt his criticism 
might be construed as political, in the 
area of national defense. Russel! eon- 
tinned; "I exercised forchcarance and 
such patience as I had. But patience 
ceased to l>c a virtue." 

He charged that W'ilson lias treated 
Seoiators with "disdain, at times ilmost 
with contempt;” that the Secretary 
has "dictated witliout regard to law or 
the Constitution of the U. S.;" that he 
has “songht to intimidate otficers." and 
that his '’I'anits and arrogance arc .sur- 
passed onb' bv his lack of understand- 
ing of the .American ssstem of gmern- 
ment and its division of powers." 

Russel! also protested that "escry- 
time lie (Wilsoiil has come in and 
asked for a reduction (in the irmed 
sciYiccsh he has come in and asked 
for more assistant secretaries." i I'hc 
number of assist.mt secretaries has 
inushroomed under Wilson's adminis- 
tration from 17 to a proposed 44.1 
No Support by Knowland 

Iniincdiatch' follow'ing Russell as a 
Senate sneaker, the Republican niiiior- 
it\' leader. Sen. W'ilham Knowland 
(Calif.l, supported the S450 iiiilUoii- 
r.ithcr tlian an SSOO million-increxisc 
in US.AF procurement funds and 
opened his remarks wifli praise of Rus- 
sell, deekiting that "tlicrc is no one 
more dcuitcd to the natiomil defense.” 
Knowland pointed out that he picsi- 
oush' had sened on the .Armed Sciv- 
ices'Coniinittec under Riissell’s chair- 
manship and said that the Georgia 
ncmoeral liad he.ided the group "not 
as a partisan." 

Knowland made no mention of M’tl- 
son nor of Russell’s attack. 

Sen. Svmingtnn concluded a lengths', 
docnmcntiirv speech on AA'ilson by con- 
eliiding; "I hclicsc a majorits of the 
Congress and tlie .American people will 
agree that tlie usefulness of this Cabi- 
net officer lias come to an end." 

•Althoiigli liighlv jxirtisan. the Senate 
debate on .Air Force funds was in a 
spirit of eoniprinnise and inchuled 
tlicse steps; 

Senate Debate 

• Senate .A]>propriations Comiiiiticc 
Mited an aniciidmciit, offered bs Sen. 
Dennis Cliaic/ (D.-N'.M-l. increasing 
liSAF funds bv a total Sl.lfi billion, 
in five categories; 

.Mrcr.ift procnrcniciit, SflOO million. 

Research and dcielopinciit. 5100 
million. 

Operations and maintenance, S40 
million. 


USAF Tales Plans Blocked 

AA'asliiiigtnn— lliC .Saiatc Xrmed Services Coniinirtcc c.i11ed for the cstablislnii'sif 
of an ''inipaitial hoard" to cvaliuitc the competitive Army Nike ait defense missile 
.ssslcm Olid the .Air Force's Talos svstcni. 

Rejecting a USAF request lor S16.4 millitin to beRiii consltiiclion of Talos npeta- 
fionol sites, the committee declared that '‘no nhjcelion is made In the coiitimied 
research and des-clopmeiit of 'l alos." but iiildcd that no sites should he constructed 
"until the relative merits of both svsiems have been positively tested and the roles 
and missions clarified." 'Ilie committee also milcd that Talos "promises very liigh 
|xTfnmiaiicv." 

The eommittee did grant SU6.7 million tor Nike and conventional anti-nhetaft 
Atmv facililics, explaining tliat this system "is ciinently in being and llictc exists 
no other sssteiii at the present time that can do the job for wliicli Nike was 
designed." Approximatclv S8B6 milliun has -already been spent on the system, and 
the Arniv estimates that "an additional 54 to S6 billion might be required over the 
next few years to include the latest technical developments of new .Army missiles 
designed to be hitegTated into the Nike system. 

Pointing out that the Nike- l alos syshim and the SAGF. (Semi-Automatic Cionnd 
linvironmciili and DFW (Distant Isarly Warning) sysiciiis piogianis arc all miilti- 
billion-dollar ptojeels, the commillce questioned whether "tlicre niiglit be a daiigo- 
mis trend toward a 'Magiiiot Line’ type of thinking" and "whcthei the militarv 
irostiiTC of the nation might as J result be limited hi offensive capabilities." 
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Pcisonncl. S20 million. 

Bases, 5200 million. 

'I lie sotc w-.is 1 4 to 1 2. Ten Demo- 
crats and three Rcpnblic-.ins su|5ported 
tills proposal. 

• Tlic Rc])ublican leadership countered 
with a proposal offered by Sen. Bridges 
differing with tlic Dcmocmtic amend- 
ment in tliesc respects. It svoiild in- 
crc.ise the procnrcniciit allocation by 
only 5340 million, tlic operations allo- 
cation bs onlv 540 million, and would 
allow no monev for basics. It proposed 
the same increases ax tlic Cliin'C'/ 
nineudiiicnt for research and develop- 
ment and for personnel. 

• ’Ilic Deiiiocfatic leadership retracted. 
Chase/, witlidrcw tlic S200 million for 
bases. 'I'hc onls' advantage of this in- 
crease would liavc been a s,a\ing of 
time ill getting construction under 
was . Congress will soon consider se])ii- 
rafe legislation providing funds for all 
milit.in construction. 

I'hc net result of tlicsc actions was 
that the difference between the Rc- 
|jublic<in and Democratic proposals fi- 
nallv put to a Senate sotc was reduced 
to S4fi0 million-$440 million for air- 
craft procurement and SIO million for 
operations and maintenance. 

'I'hc total Slft.6 billion US-AF' budget 
approved by the Senate is almost S2 
billion higher than the Fiscal 19414 
budget of SI 4.7 billion. AA’ith the 
5800 million increase, it provides a 
total Sii.S billion for aircraft procure- 
ment (as computed with Sfi,4 billion 
for Fiscal 1940) and 5710 million for 
research and development (as compared 
with 5470 million for Fiscal 1946). 

Democratic attacks against Secretary' 
AA'ilsmi during debate on the budget 
also included these comments; 

• Sen. George Sinathcrx (D.-Fla.l; "I 
do not know wlicu we have bad anv- 
oiie in the gosanincnt of the U. S. 
who has managed more often to insult, 
not uiilv those with whom lie must 
work witliin his own department, but 
members of Congress as well. lie 
acts as though lie knew more about 
this particular jiroblcm th.in such well- 
qualified men as Cen. (Curtis) I.cMay 
and other outstanding .American patri- 
ots who base spent their lives in this 
particular field and who testifv just tlic 
opposite of what the Secretary is try- 
ing to tell the .Aincric.in public." 

• Sen. Sam Em'n (D.-N'.C ): Referring 
to AA'ilsoii’s observation that the public 
is not inclined to increase in defense 
spending that entail tax increases. Kr- 
vin saiif '‘l''roni mv obsers'Jtion. the 
American people arc not only giving 
their sons to the defense of tlicit coun- 
try, hut they ate also gisiiig their dol- 
lars. and since I came to AA'ashington 
two scars ago 1 have not licard anv 
American citizen otlier than the Sccrc- 
tan' of Defense complain about any 


appropriation For defense purposes.” 

• Sen. Dennis Chavez, (D.-N.M.); 
‘"I hc difficultv of the Secretary of De- 
fense is that he forgets he is not run- 
ning Central Motors Corp. but is 
working for the public, lie cannot get 
over the idea that, notwithstanding his 
suctess with General Alotors. as a pub- 
lic servant he is behaving as a child 
Fverv time he holds a conference. Iiis 
liml>s become so limber that, as the 
ptoscrbial saving goes, lie puts his foot 
in his month." 

• Sen. lleiiry Jackson (D.-AA'ash.l; 
"’I'hc I’oiitagoii politicians base re- 
versed thcmscis'cx twice. Back in May, 
1944, even after the Moscow fly'-by, 
Secretary AA’ilson told a press confer- 
ence lie tl'iought no more B-42 funds 
sverc needed. But in |uiic, less than 
a month later, he asked for about one 
quartet billion more for B-42s. 

"Ill March of this year, Secretary 
AA'ilson told another |)rexs conference 


AA'ashingfon— .Air Force Secretary 
Donald ,A. Quarles last week challenged 
tlic testimony of Strategic Air Com- 
maiidcr Ctii. Curtis LcAlay that, under 
tlic .Administration’s present program. 
U. S. strategic air .suix.-tiority will pass 
to Russia in the 1948-60 period. 

Ill .sworn testimony before the Sen- 
ate .Airpower Invcstig.itiiig Subcommit- 
tee. Quarks said "we will still be su- 
|)Crior, considering B-47s. missiles and 
other elements." This opinion is shared 
Iw tlie Air I'oree Chief of Staff Gcii. 
X.itlian rwining and A'icc Chief of Staff 
Ccn. 'niomas D. AA’hitc, Quarles said. 

‘"Ilie B-47 aircraft jirovides |)raefical 
jjcrfotmancc characteristics over tlic 
target svliich .irc onlv moderatclv in- 
ferior to those of tlic Bear or Bison tsjxe 
bombers.” Quarles testified. "In 19x9. 
the 11-4“ with tanker support will re- 
main the largest force of intercontinen- 
tal bombers in the active ins'enton of 
anv country. If is true that our large 
fleet of B-47s would he more effective if 
supported by the nesv all-jet KC-144 
tanker: but it is also true that the KCl-97 
tanker permits effective intercontinental 
operation of B-4Tx svithmit the use of 
our complex of o\ erseas bases." 

Quarles also challenged the testimony 
of I,t. Gen. Donald Putt, deputy chief 
of staff for tcscatcli and development, 
that USAF’s resc-.itcli and deseiopnicnt 
program has been kcjst at approximately 
the same Icscl for the past fesv years 
and that this Icscl is inadequate. 

Quarles said there has been "a steady 
increase over the last several years." The 
Administration’s program for Fiscal 


he thought no nesv funds for B-42i 
were needed. But in .April lie changed 
Iris tune again and asked for about one 
quarter billion more. 

"This is will- I cannot be surprised 
at the attitude of Secretary AA’ilson to- 
ward the SSOO million iiicteaxc iiosv 
recominendcd. 

"It (its the pattern of error which lias 
marked his approach to uiir military 
|)roblcms." 

• Sen. AA’illis Robertson (D.-A’a.): 
Robertson said that at times he lias 
been "forced to the conclusion that 
our distinguished Seerctan of Defense 
had been operating in a sacuum, sus- 
pended. . . 

'I he file Republicans who soted 
svith Democrats for the SSOO million 
increase in aircraft procurement funds 
were: Francis Case (S. D.), George Ma- 
lone (N'ev.). Joseph MeCarthv (AA'is.). 
Margaret Chase Smith (Me.) and Her- 
man AA’elkcr (Ida.'. 


1947 ssiiuld "prosidc for all top pri- 
ority projects essential to tlic mainte- 
nance of a strong deterrent |josition." he 
Said, But Ik qualified that by saying 
"all of us in the .Air Force wbnld feel 
more comfortable if the jirograni sverc 
more cxtcnsisc." and he endorsed tlic 
additional 5100 million soted by the 
Senate for research and dcsclopincnt. 

Snbcominittcc Cliirimian Stuart Sym- 
ington (D.-Mo.) protested that Quarles’ 
statements "do not comply with the 
sworn testimony of field commanders" 
and arc "inaccurate.’’ Quarles retorted. 
"I resent that. I would not gisc false 
testiiiiony.’’ 

Nas'S’ Secretary Charles S. Thomas, 
despite persistent prodding from Sen. 
Ss'iiiington, refused to svas'Cr from his 
lOO^f endorsement of the .Administra- 
tion’s nasal jirogram. Ssinington finally 
charged that, on the basis of the cxecu- 
tisc testimony of top nas'a! officers, the 
Russian submarine threat "is not being 
recognized” and "N'as.il air is not being 
modernized as rapidly as ncccssarv.” 

Thomas said the N'asw is "far out 
ahead of am'onc else in the missile 
field.” .Although the Nas'y ’s carrier at- 
tack iiirCTaft, with a range of os'or 1.400 
iiiilcs, can teach almost anv target on 
the face of the globe. Thomas recog- 
nized they' do not lias e the capability for 
"large-scale strategic bombardment." 

Anns Secretary AA'ilber M. Bnickcr 
told the subcommittee that .Arniy’s 
Fiscal 1947 budget svas "a minimum 
.luslete Ijudgct" and that increases in 
Arms- appropriations over the next four 
years is "not only iiics'itabic but tight." 


Quarles Denies LeMay Testimony; 
Says U.S. Will Iletain Superiority 
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Russian Yak-24 Specs 
Re\ealed in Pra\da 

'I'hc Russiiiii Yak-24 '‘I 'K iiig Boxcar" 
Svin-TUtor liclico|)tcr «cigli5 npprnxi- 

match 35,000 ]b. ami has a load capac- 
ity of about 8,800 lb„ .iccordiiig to a 
Pravda interview with its designer. 
Alexjindet Yakovlev. 

Standard Russian {oiir-inan crew is 
carried; pilot, copilot, cnginccr-inc- 
chaiiic and nasigatnr-radioman. 

Yakovici’ said the helicopter is the 
product of the Main Design Bureau and 
several design rcscareh institutes of the 
Ministry of Aircraft Production. Big- 
gest problems were in vibration, struc- 
tural strength and stability and flight 
control. Yakovlev said these problems 
were additionally difficult because of 
the Russian lack of previous experience 
in comparable design. 

These scientists and engineers were 
named by Yakovlev as being associated 
w ith the design: Research scientists 1. V. 
Anan'yev, A. K. Martynov. L. S. Vil’d- 
griibe. B. Y.i, Zherebtsov; design engi- 
neers X. K. Skryshinskii. I. A. Erlich. 
P. D. Sam.sonov, S. Ya. Makarov, K. S. 
Kordysheva. G. 1. Ogarkov and S. A. 

Tipton Asks State 
Dept. Policy Review 

Wasliington— Stuart Tipton, presi- 
dent of tlie .Air Transport .Association, 
last week called on the State Depart- 
iiieiit to review its handling of foreign 
aviation poliev and urged tli.it U. S. 
flag carirers be represented at interna- 
tional conferences on transport matters. 

I'ipton told tlic Washington Aero 
Club that within the State Depart- 


nieiit. ''.Aviation seems to have been 
reduced to a rank below that which it 
deserves." 

I'orcign delegations, he said, include 
airline representation since most for- 
eign-flag airlines arc wliollv or parth' 
owned hv their governments. Under 
the present situation, U. S. airlines may 
or may not have such continuous rep- 
resentation in negotiations. 

"llic unfortunate result of this at- 
langcmait is to make the foreign dele- 
gation tlic spokesman and negotiator 
for its airline, with the .Anicrican dele- 
gation becoming sort of mediator be- 
tween .Aincrican-flag and foreign-flag 
interests," Tipton said. 

Examiner Approves 
Merger of Local Lines 

Washington— A Civil .Aeronautics 
Board examiner has recommended that 
North Centra! Airlines be allowed to 
acquire control of Lake Central .Air- 
lines tor a merger between tlic two 
local-service carriers. 

CAB Examiner Paul N. Pfeiffet told 
the Board it could save more tlian 
5400.000 in subsidy by permitting 
North Central to absorb Lake Central 
and its routes in Indiana and Ohio. 

In Iris report, Pfeiffer found that Lake 
Central's route system is too small and 
has too nnicli tninkline competition to 
continue operations "without substan- 
tial h’cdcral subsidy for the foreseeable 
future." He said that route extensions 
would not solve Lake Central's prob- 
lems. but probably would result in sub- 
slantiallv higher subsidy . 

Standard employe protective prmi- 
sions arc tccoinmcnded by the examiner 
as conditions of the proposed merger. 
He feels tliat expansion of service on 


the maged route svstems would allow 
North Central to absorb all but a few 
of Lake Centrars employes. 

Red China Pays $17,300 
To Indian Crew in Crash 

llic People’s Republic of China lias 
paid S17.300 to .Air-India Intcniational 
for distribution to families of the five 
crew members killed in the 1955 crash 
of the "Kashmir Princess" Constella- 
tion in the South China Sea. Part of 
the monev will go to three injured crew 
members who sunived. 

Eleven other person.s— officials and 
juunialists on the way to the Bandung 
Conference— vvete killed in the crash 
of the chartered plane, which resulted 
fioin an act of sabotage. 

Tlic grants arc 54,025 to the family 
of late Capt. D. K. Jabar, commander; 
S2.41 5 cacii to tlic families of late Miss 
Gloria Bern, air hostess, the late K. E. 
D'Cunha. flight engineer, the late Mr. 
C. V, D'Sou^a, flight purser. ,A sum of 
51.205 will be paid to each of the in- 
jured members of the crew, Capt. M.C. 
Dixit, copilot. }. C. Pathak, navigator, 
and A. S. Karnik, senior inspector, as 
"comfort money.” 


Pocketaire Manufacturer 
Sues Scott Aviation Corp. 

Cicle-I'lo Co., breathing equipment 
mannfactnrer. has sued the Scott .Avia- 
tion Corp. of Lancaster, N. Y’.. for 
8750,000. The Milford. Conn, firm 
accuses Scott of violating the I'cd- 
cml .Anti-trust Laws in spreading false 
and misleading statements in regard to 
its product. Pocketaire. 

Pockebaire, an artificial breathing de- 
vice. is used bv fire departments, rescue 
squads and other gronps working in 
dangerous atmospheres. 

Cvelc-FIo. ill its .suit filed in U.S. 
Distnet Court in Buffalo, alleges Scott 
.Aviation entered info unlawful contracts 
and combinations with dealers and dis- 
tributors to restrain trade and bring 
about a monopoly in tlie sale of arti- 
ficial breathing deiiccs. 


Therm-O-Lab Corp. Sued 
For Patent Infrinfjemeiit 

I-os Angeles— Electrofilm, Inc., has 
filed suit in superior court contending 
that a missile type heating unit has 
been appropriated by a competing firm, 
Thcrm-O-lib Corp. 

Rights to the unit, a film tipc elec- 
tric area heating element involving the 
use of a ceramic ingredient, arc claimed 
hv Elcctrolilm on the basis of a contract 
vvith inventor Ralph Hall. Elcctrofilm 
contends tliat A. R. Booker, formerly 
general manager of Elcctrofilm and now 
president of TliciTn-O-Lab. conspired 
Id obtain and use the invention. 
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Commerce Department Failure 
Charged in Congressional Probe 


By L. L. Doty 

Washington— Charges that the Com- 
merce Deprtment has failed to assert 
its leadership in air-traffic-controi mat- 
ters and must accept responsibility for 
the inadequacy of the present airways 
system higlilightcd last week's opening 
of still anothcc congressional probe into 

The House Government Opctaling 
Subcommittee heard three witnesses 
voice almost identical denunciations 
of the present airways system as obsoles- 
cent and dangerous. Clarence Saven, 
president of the Air Line I’ilots Asso- 
ciation, called for the abolislnncnt of 
tlie Air Coordinating Committee and 

tions might be one means of solving 
the air space problem. 

The ^oiip, headed by Rep. Robert 
II. Mollohan (D.-W, Va.), is looking 
into air navigation problems with em- 
phasis upon the Tacan vs. VOR/DME 
controversy. It also wants to investi- 
gate the effect jet transports will have 
upon present-day airports and airways. 

Saycn and AVilliam Barclay tlarding, 
fonner chainnan of the Av iahon l''acili- 
ties Study Croup, urged the subcom- 
mittee to help defeat a Icgiskitivc pro- 
posal that would establish a commis- 
sion to reorganize federal aviation 
agencies. Under the proposed bill, the 
coiiiiiiissioii would be composed of 16 
members drawn from the executive 
branch. Congress and civilian fields. 
Praise For Curtis 

Harding said the measure would 
duplicate the job assigned to Special 
Presidential .Aide Edward Curtis lie 
lauded Curtis as an "excellent and dedi- 
cated man on his wav towards getting a 
solution” to the airways problem. 

Sayen also ojipuscd the eornmission 
theory and agreed vvith Harding that a 
centralized agency should be charged 
vvith airspace control and direction. 
Harding urged the establixhiiieiit of a 
"master" airways plan, while Sayen 
called for independent status for the 
Civil .Acroiiaufics Administration with 
a "strong admiiiistratot" at its head. 

Sayen accused the CAA of failing to 
"keep up" vvith airport requirements. 
He add^: "The multiplicity of com- 
mittees and other groups studying avia- 
tion is nn outgrow th of the Comiiierec 
Department's faihirc to assert Icadcr- 

Instcad of more studies. Saycn said, 
known solutions to the’ problems should 
lie implcnicntcd at once. Tlicse, he 
said, include: 


• Mnltijilc nmways. 

• Multiple Instnniient Landing System 

■ Increased use of radar. 

• Increased aeeeptanee rate of airports. 

Saycn told the committee that the 

CAA. as an independent agency , should 
control all military traffic as well as 
commercial and private flights. 

He refused, however, to take any 
position on the Tacan \'OR issue, ask- 
ing only tli.it a good common system 
be adopted. Harding .ittributed the 
Tacan dispute to "milit.iry vcctccy" and 
said the Defense Department developed 
Tacan without the knowledge of other 
agencies which have been working in 
other directions. 

AOPA Testimony 

Max Karciit, vice president of Air- 
craft Owners and Pilots .\ssociation, 
testified that the I'aean controversy 
has set back "by years" the development 
and .idoption of a common system. 

Last week, the .Air Coordinating 
Committee announced that it had in- 
structed the .Air Traffic Control and 
Navigation Panel to fomiulate a plan 
for the "instrnmentation of federal 
airways vvitli nasigational aids to sup- 
plement tlic present \'OR .md to pro- 
vide clear clianncl (Tacan compatible' 
distance measuring equipment." 

Karent also a.sked tfie committee to 
look into an alleged .Air horce policy 
of "secretly offering selected city 
officials a substantial amnuil pay roll in 
return for complete surrender of their 
civil airport to the military and sub- 
sequent barring of cis il av iation." 

A group of eight engineers from 
Boeing. Douglas, Convair and Lock- 
heed gav e the subcommittee their com- 


MisdUe Rau^e Extemled 



panics' guarantee that jet tr.niiports 
would be less annoying to communities 
than the long-range piston aircraft of 

Warren Dickeson. executive engi- 
neer of Douglas, assured the commit- 
tee that jet transports are being de- 
signed with the capicity of ciirrcut 
airports in mind, tie said that most 
major airports will be able to handle 
jet transports w ithout major .iltcratioiis 
hilt added a plea that more funds go 
to the C.A.A so that the jet age will be 
unrestrieted by any airport limitations. 

Britain Proposes Cut 
In Defense Spending 

London— Pending discussion in Par- 
liament and agreement with western 
allies. Britain has proposed a cut of 
5141.4 million in defense spending. 

Chancellor of the Exchceiuer Harold 
Macmillan announced the cut a> part 
of an overall reduction of S212.S mil- 
lion in government spending. 

In the defense tediittioii'. \.ivy 
would be cut bv 530. S million. .Anny 
by 547.6 million. .Air by 524. 5 million, 
and the balance of .ibout 539.2 niilliun 
would be taken from civil departments. 

Main defense s.iving i-; to come from 
abandoning or deferring orders. 

Lear Pilots Cessna 
Into Vnukova Airport 

Moscow— Willi.mi P. Lear, board 
cliairman of Lear. Inc. electronics firm, 
piloted a specially-instrumented Cessna 
310 into Moscow's A'nukov.i .Airport 
last week to become the first -American 
to flv' a civilian aircraft into ixist-war 

Lear, making the tiiglit upon the in- 
vitation of the Soviet Foreign 'I'rade 
Ministry , was accompanied by a Rus- 
sian navigator on the one-stop trip 
from Berlin. 

'I he Cessna was equipped vvith a 
Lear-3 autopilot, an aiitimi.itic ap- 
proach cimpfer. several types of gyros 
and a new Nafli navigation instrument 

Lear, who will demonstrate his 
flight-control equipment to Soviet civil- 
air Fadets. says the Russians are "very 
interested." ITiere is little doubt th,it 
they would like to purchase thcsc-type 
instruments, since there is no indicj- 
tion that their own automatic flight- 
control systems are nearly so advanced 
as those Lear will demonstrate. 

Richard M. Mock, president of Lear. 
Inc., stated in Los .Angeles, "Neither 
Lear, Inc., nor its '•nbsidiaries has any 
ilcsite or intention to sell .inv of its 
|iruducts to Russi.i or to its satellites, 
vvliether these products ate proscribed 
by embargo or not." 
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News Digest 


Otcnda Engints Ltd., Toronto, an- 
nounces it will call its new jet engine, 
the PS-1 5, the Iroquois. Engine, dc- 
selopiiig 20.000-lb. thrust, is to power 
delta-»in| Cl'-i05 jet fighter now being 
built bv Avro Aircraft Ltd. at 'I’oronto 
for RCAT. USAl ' has loaned a B-47 to 
RC.Sl' to u.se as fir ing tcst-bcd for the 
Iroquois engine. 

A research, derelopmcnt and techni- 
cal liaison facilitr has been cshiblishcd 
at Boston by the Ramo-W'ooldridgc 
Corp. of Los .-\iigelcs. The nerv facilih' 
is under the direction of George E. 
James, former chief engineer of the 
Laboratory for Electronics, Inc., also of 
Boston. 

Air-liidia Intcniatioiial rcccircd the 
first of three Siipet-G Constellations 
scheduled for deliverr- in 1956 and 1957. 
The Indian carrier's fleet nose includes 
six Super Constellations and three Con- 
stellations. 

A S2 million contract for major or cr- 
haul of C-97 transports for the US.AK 
has gone into work at Tenico Aircraft 
Corp. at Grcem illc, Tex. Contract will 
continue through .August. 1957. USAh’ 
also has contracted with Temeo for 
orerhaul and wing changes in F-8-fC 
Republic Thunderjets. 

Conipania Cubana de Aviacion or- 
dered font Vickers Viscount 810 turbo- 
prop airliners for delivery at the end of 
1958. Nerv planes will supplement 
Cubana de Aviacion’s initial fleet of 
three Viscount 700D's. 


Japanese govemincnt .ipprored two 
technical assistance contracts between 
Jiipjiieac and .American fimis. One is 
for introduction to Isliikawajima Heavy 
Industries Co. of the manufacture of 
gas turbines for jet engines bt the In- 
tcniational General Electric Co. Other 
is license and technical assistance to 
the Sumitomo Metal Inclustrr' Co. bs 
Cleveland Pneumatic Tool Co. frir 
manufacture and sales of oleo struts 
for F-86D and F-S6F. 

A coui]>any specializing in renting 
aircraft to various civil airlines will be 
set up in Tokyo in early .August. Sekiya 

Co.. Ltd., of Nagova. is founding the 
proposed S2.8 million Sekiya , -Aviation 
Industrr- Co., Ltd., with the support of 
the Transportation Ministry. The nerv 
firm rs'ill purchase fire Douglas DC-3 
type planes from the .Air Carrier Service 
Corp. of W'a.shington Shite. 

Members of the Conncil of the Insti- 
tute of the .Aeronautical Sciences roted 
during their meeting at Los Angeles to 
accept a S20.000 grant to establish a 
yearly arvarel for the indiridnal con- 
tributing most during the year torr-.ird 
seaplane design. Donor of the grant is 
aiionrnioiis. The vearlv award will be 
S250: 

Repnblic Aviation has tcceir ed some 
SI 5 million in nerr US.AF contracts for 
spare parts production and modification 
of F-S-lFs, One contract of more tlian 
SIO million is for a hrtvyear moderni- 
zation program for earlv model F-S-lFs 
to update them to current production 
models. 

Arrowhead Peboleuin Corp. lias pur- 
chased 20% of stock of Meteor Air 


Transport, fnc., of Teterboro, N. J. 
.Arrowhead President I'lctclier Godfrey 
said the stock purcliasc will ptosidc 
Meteor with additional working capital, 
much of it for new equipment. 

'I'emporary laboratory has been leased 
by Com air at San Diego to implement 
company’s new basic rcscatcb progr.iin. 
Dr. Charles L. Critclificld, director of 
scientific research for Cons air. said six of 
25 to 30 scientists who ultimately will 
make up the lab staff already have been 

Belgium contracted for a large miin- 
ber of Hawker Hunter fighters for its 
air force. The aircraft will be built 
and test flown b\' Britain's .Avions 
Faircy and Sabca of Haren. near Bnis- 
stls- Rolls-Royce .As’oii engines to 
power the aircraft arc being built in Bel- 
gium bv Fabriqiic Nationalc d’.Armcs 
de Ciiefrc. 

Multiinilliou dollar contracts for 
50-hp. Mars. 500-hp. Jupiter gas tur- 
bines and PSAA'.A J57 jet engine com- 
ponents base been .iwardcd Solar Air- 
craft Co., San Diego. Calif. The firm 
set .1 new deliscrr record for May, ship- 
ping more than S7 million svorth of 
inisincss. .As of .April 30, the companv’s 
sales totaled S51.645.5fl0 with net in- 
come after all charges being 51,252,- 
fiOO. Backlog as of .April 30: 575,167.- 
600, 

National .Advisors- Committee for 
.Acroniuitics plans to fire four two-stage 
research rockets into the’ path of hur- 
ricanes this summer from Wallops 
Island, Va. The rockets will lie equipped 
with cameras and air and seaborne loca- 
tion and recovers dcs-iccs. bloating 
rocket cones, alrcads- tested out by the 
NasT. will disengage from the rockets 
at the end of their run and be para- 
chuted into the sea for tecoscry by 

Ford .Aircraft Engine Division. Clii- 
cago. delivered its 1,000th J57 en- 
gine to the Air Force. Engine with after- 
burner is for F-100. Retooling from 
R-4360 Wasp Major production had to 
be completed before first 157 was de- 
livered in April. 1954. A. C. Moore, 
general manager, said second 1.000 
J57s would roll out in less than half 
the time required to produce the first 
l.OOO. 

New Bristol 192 liclicopter will cruise 
at 80 kt. and gross 17.200 lb. with tsvo 
piston engines. Later Napier Gazelle 
turbine-powered version.s will cruise at 
120 kt. and gross 18,000 lb. on short 
ranges. The twin-engine fandcin-rotor 
helicopter will carry 25 passengers and 
crew of three. RAF has ordered the 
craft. 
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THE LOCKHEED F-104A is described by its 
maker as the world’s fastest combat airplane. Such 
incredible supersonic speed calls for control systems 
that must be reliable beyond question, under every 
conceivable condition. 


Rigid specifications for the F-104A’s prototype, the XF-104, 
were entrusted to EEMCO, specialist in the design and manu- 
facture of custom-built motors and actuators. Collaborating 
with the engineering division of Lockheed, EEMCO designed 
and developed six actuator systems as vital components of the 
supersonic XF-104. 


EEMCO is now manufacturing actuator systems in quantity 
for the F-104A. EEMCO-designed motors and actuators are 
on the majority of the latest type military jet aircraft and 
missiles now being delivered to, or developed for, the U.S. Air 
Force. They are also being used in industrial applications 
where high quality and precise performance are vital. 


Electrical Engineering 
anti Manufacturing Corp. 


2 WEST JEFFERSON BOULEVARO 
LOS ANGELES 16. CALIFORNIA 


DESIGNERS 


iDUCERS OF MOTORS, LII 


AND ROTARY ACT U ATO R S . . . EXC L U S I V ELY 



GILFILLAN AUTOMATIC GCA 



Now undergoing official 
flight test evaluation at 
USAF Rome Air Development 
Center, Rome, N.Y. 






Avialion aulhorities; affending current RADC evaluation 
tests agree Gilfillan Automiitic GCA will demonstrate 
remarkable editienty in handling high-density, mixed air- 
craft rapidly, and with complete protection for all aircraft 


mixed Irafiic handling capacity to provide ( 1 ) Automatic 
approach, ' 2 1 complete position data to pilot for manual 
approach or (3) standard GCA lalkdown-to individual 
aircraft as required, in the same constant stream of tra/Rc. 

Gilfilkin AGCA does not obsolete existing equipment, 
hut functions as an extended automatic use of proven 
basic OCA and standard airborne telemetering equip- 
ment. relieving the GCA operator of vocal transmission 
of data, and the piiot of the manual chore of flight path 
correction. AGCA. with one monitor, takes the plac'e of 
six GCA operators and several GCA equipments. 

AGCA obtains aircraft position from basic GCA elec- 
tronically, transmits flight correction data by radio im- 
pulse to standard airborne equipment, which activates 
autopilot wiih correct up/down right/left control for 
smooth approach to the runway. 

AGCA also provides the pilot with range information 
and complete altitude and azimuth control data on his 
instrument panel at all times, enabling pilot to monitor 
automatic approach, or, optionally, to override autopilot 
for manual approach utilizing 3-dimcnsional data pro- 
vided by AGCA, or to monitor standard GCA taikdown. 

Pilots flying in RADC tests note that each individually 
controlled aircraft is also protected as part of the continu- 
ous traffic flow, through the “block signal” system of auto- 
matic overtake warning and instant closed- loop indication 
of any deviation from safe landing limits. 

AGCA is the result of ten years of joint research and 
development by USAF Rome Air Development Center 
and Gilfillan. 
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lATA Airlines Vote to Cut Atlantic Fares 


International carriers reach compromise agreement 
at Cannes; CAB reaction to cuts may be decisive. 


By Craig Lewis 

'\'asliington-Thc international air- 
lines voted lavt week to cut Atlantic 
fjrts to end J month-long struggle be- 
tween higli-f.ite and low-fate partisans 
at the Cannes traffic conference, spon- 
sored by the lutetn.itional Air Transport 

The compromise fare reductions ham- 
mered out at Cannes take a gradual 
approach to the controversial third-class 
service pioposed bv the Civil Aeronau- 
tics Bo.ttd and P.m American World 

The new fates now have to be ap- 
proved by all governments, and the 
cab's reaction to the compromise deci- 
sion will be a decisive factor. The I.ATA 
proposals are not what the C,\B wanted, 
but they probably arc close enough to 
convince the Board it should approve. 

Proposed Fare Changes 

Here is the schedule for North Allan- 

• OctXr .k new 1 ?-day excur- 

sioii fare goc> into effect based upon a 
S-f2s round-trip fare between New York 
and London. Off-season fares arc abol- 
ivhed. The family fate is retained, al- 
though it will not apph' to the new 

• April I. 1957: The 10% increase in 
first-class fares that ssciit into effect last 
April is rescinded, and the New York- 
I.oiidon fate goes back to S-fOO one way. 
S720 round trip. A nc« deluxe .sen icc 

featuring sleeper seats will be offered 

at 5450 and $810. 

• .April 1, 1958: .A third-class service 
will be‘ inairgurated with New York- 
Loiidon fares of 5232 and 5417-60 with 
a one-year validity. 

Keith Granville, of British Overseas 
Airsvavj Corp. and chairman of the 
conference, said the new agreements 
“demonstrate the determination of the 
sclicdulcd airlines to give the public tlic 
largest possible quantiri- of high qualitv 
transport at the lowest possible price. 
1 hey will require the airlines to make 
extensive changes, not only in their 
kiriffs. but also in their equipment and 
operating plans.” 

Graitvillc said the airlines hope the 
iiesv fares “will make the .Atlantic a two- 
way street by rendering transatlantic 
fliglit a practical economic tcalitv for 
Europeans as well as North .Americans.” 


Tlie l.AT-A airlines also decided to 
offer a special emigrant fare for west- 
bound travel at 40% less than the 
normal tourist fare. The fare will be 
valid between November 1 and March 
31 for travel to the U.S. and Canada 
from all European. countries except the 
United Kingdom, Sp.iin and Italy where 
other plans exist. 

On mid-Atlantic routes, the carriers 
decided to offer a 15Jav excursion fare 
beginning October 1. 'live faro is S97 
less th.in a round-trip tourist fare. The 
carriers agreed to cut first-class fares S30 
one wav. A $50 charge for sleeper seats 
also wifi be introduced. 


CAB Policy 

The Cannes meeting was an emer- 
gency conference called to solve prob- 
lems raised by tlic C.AB when it limited 
approval of present fares and insisted 
that both first-class and tourist fares 
sliotild be lower (.AW Mav 28, p. 38). 

Tlic CAB drew a clear pichitc of 
what it tliinks tire North Atlantic faro 
structure should be in a detailed poliev 
statement issued in \Iav. The com- 
promise worked out bv the airlines 
Is quite wide of the mark set bv- the 
Brvard, but the carriers probablv have 
gone just far enough in their fare re- 
duction program to insure a reluctant 
C-AB approval. 

AATicn it reviewed the two cut-rate 

E lans proposed bv Trans W’orld Air- 
nes and Pan American World .Air- 
ways. flic Board said TWA's excursion 
fare offers no solution to the basic 

C roblem and said I.AT.A should offer a 
igh densitv. no-frills, third-class serv- 
ice such as the one proposed hv Paiv 
American. The fate, the Board added, 
should be 5400 or less round trip for 
the New York-l.ondon route. This is 
the route upon which other North 
Atlantic fares arc based on. (See p. 38 
for the airlines’ reactions.) 

l.AT.A’s answer to tlic October 1 
deadline, vvlicn C.AB approval of pres- 
ent fares expire.s. is an cxcitrsion fate 
575 higha than 'lAA'.A's 5350 New 
York-Londor proposal- The excursion 
fare will replace the fonner practice 
of lower fares during the off-season. 

Tlic Bo.ird s.iid that the 10% in- 
crease ill fir.st-flass fare.v whicli went 
into effect .April I over C-AB objections 
should Ik; rescinded October I . Tlic 
airlines decided to let the increase 


ride through the vv infer and then re- 
scind it April I, 1957. 

Ihc extra charge for sleeper seats 
favored bv- the C.AB is partially cov- 
ered bv the extra-fare deluxe service 
to start in April. lATA carriers will 
cliargc an extra 550 instead of the 575 
suggested bv the Board. 

'Ihc third-class service, which was 
tlic core of tlic C.AB's proposals, is 
scheduled for .April 1. 1958. instead 
of April 1. 1957, as suggested bv the 
Board. Tlie 5417.60 fare is slightly 
moro than the 5391.50 proposed by 
PaiiAin and approved by the C.AB. 

When thev decided the third-class 
fare should become effective in the 
spring of 1958. the I.AT.A airlines pul 
off deciding definite terms and condi- 
tions for the new service until the 
I.AT.A conference scheduled for the 
fall of 1957- At that meeting the air- 
lines also will decide what other classes 
of .service they will offer, and what the 
rclationsliips between them will be. 
Effect of World Prices 

Granville said it is nccessarv to allow 
for some adjustment in the pmposed 
third-class fare level at the 1957 niect- 
iiig because it is impossible to forecast 
the effect of world prices on .lirlinc 
costs 1 8 months ahead. But he said the 
new fare vvoald remain 20% less than 
the next higher fare. 

Most of the action taken at the 
Cannes meeting was on .Atlantic fares, 
and the fare pattern in other areas 
icmains largclv tlie same. Tlic carriers 
agreed with the CAB that polar fares 
between Europe and Tokyo should 
be the same as the fares charged for 
travel between the points via India. 

Polar fares between the W'est Coast 
and F.vuom will be the same as the 
fares via New A'otk. and the deluxe 
and normal first-class services voted for 
Atlantic will apply to these routes. 

First-class fares on North Pacific and 
mid-Paeific routes will be cut by 510 
between North .America and Tokyo and 
S25 to other .Asiatic points. No cut 
was made in tourist fares, but the car- 
riers agreed to meet next spring to 
discuss a Pacific excursion fare. 

The European fare pattern will be 
adjusted sliglitlv upward, as will fares 
from Europe to the Middle Fast, the 
Far East and .Africa, and fares between 
•African points. 

Cargo rate levels have been ad- 
justed to promote development of new 
tvpcs of cargo traffic on iiianv routes 
by low rates for specific commodities. 
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Some Airlines Show Enthusiasm, 
Others Are Dubious of Fare Cuts 


By Glenn Garrison 

New Yoik-Coiisciisus oi the foreign- 
flag transatlantic carriers is that the fare 
agrecinciit reached at Ginnes by tire 
liitcmatioiial Ait Transport Assoeialion 
represents as satisfactorr a compromise 
as they could expect. Birt plcnh of pri- 
ratc doubts teinain- 

Perhaps the key point in the fate 
agreement is its tinring. Dofciirrent of 
the third-class senicc until 1958 goes a 
long way to sohe the problctrr of finding 
eejuipment to harrdic the espected \-oI- 
unre of low-fare trar elers. 

Must of the Cartiers ha\c long-ratrge 
equipment on order that will bo asatl- 
ablc by spring 1958. The breathing 
spell also aliens time to modify cquip- 
irrcrrt to high dcirsify configurations for 
the third<rass flights. 

The time estensiorr therefore partially 
relieves a nrajot concern of many of the 
airlines, as expressed before the Catrncs 
eunfcrcircc (AW May 14, p. 39). Also, 
the fact that the 15-day cxcutsiotr fare 
goes into effect this hill is an advair- 
tage equipment-ssise. More w ill be avail- 
able because of the off season. 

'Hiose carriers with anything to say 
in public about the new fares are radi- 
ating cheer. Btifislr Oserscas Airways 
Corp. ''welcomes the introduction of 
these new low .Atlantic fates and ex- 
cursion tickets,” calls the action ''im- 
portant'’ and expresses ''enthusiasm” 
for the plans. 

Air France is ‘‘perfectly happy with 
the new arran|ement” and considers it 
a forward step. 

Scandinasian Airlines System, refer- 
ring specifically to the 15-day excursion 
fate, believes if will tap new markets and 
offer many salaried workers their first 
iipportunify to travel abraul. 

Manv airlines, though, arc keeping 
tlieir ideas to tliemsclvcs wliilc they di- 
gest the economic implications. 

Of tlie American lines, I'lans World 
Airlines is happy about the outcome of 
the conference, expressing "100% agree- 
ment” wilh the voting. Pan American 
has "no comment" on the results. 

Deep teserxations remain, however, 
on the part of some foreign-flag carriers 
who went along with the compromise 
agreement- Among the points of nn- 
certainty. 

• Will the smaller carriers he able to 
survive a possible equipment war when 
the mass tliird-class traffic begins? If the 
small carriers can'f afford enough air- 
craft to make up in volume what they 
will lose in per-passenget revenues, they 
may be faced with tfic alternatives of 
going out of business or seeking Itcavy 


support from governments wishing to 
maintain tlic prestige of a flag line over 
the Atlantic. 

• Will |>assengec5 accept the high den- 
sity. 110-frill service planned tor the 
third-class traffic? Sonic carriers feel 
the passengers may be so cramped and 
uncomfortable by the time thev’vc 
flown the .Atlantic that their teaciion 
will be antagonistic. 

• Will market nialcrializc to the cx- 
|Kctcd degree? lliis is far from a cer- 
tainty, say some sources who feel that 
general cconoinic conditions might 
make it impossible to fill tlic grcatlv 
increased fleets even in the summer. 

In otlier words, some carriers who 
voted for what they felt was an inevi- 
table compromise retain some of the 
same misgivings tlicy had before tlie 
lAT.A conference hegan. 

Onc point of concern expressed be- 
fore the conference was the ade-quoa- 
of tourist aecomniodations on both 
sides of the .Atlantic to handle an influx 
of low-budget travelers. Now the feel- 
ing seems to lie that it’s out of .lirline 
hands and np to tlic tourist agencies of 
flic various countries concerned. 

Still very niiicli in the carriers' mind 
is resentment against the Civil .Aero- 
nautics Board for its pre-confCTence 
.statements favoring the third-class plan. 

Airlines Call Lease 
Plan ‘Huge Success* 

Washington— Slick .Aitvvavs and I'lv- 
ing Tiger Lines last week termed their 
DC-6.A lease contract with the Navy 

like to see the program extended, and 
both have high hopes of getting more 
cquijimcnt through the Air I''orce under 

The decision bv the two cargo lines 
to spur the -Air Force to follow the 
Navv’s program stems from the liigli 
load factors and excellent utilization 
achieved with the aircraft leased from 
the NavT in .August 1955. 

During the fir.st nine montlis these 
results have been obtained; 

• Flying Tiger has reported a monthly 
load factor ranging from a low of 
72.5% in September 1955 to a high 
of 79.S% in -April I95fi. 

• Utilization ran from a high of 12-11 
hours in March I95fi to a low of 8.02 
hours in August 1955. .Average utiliza- 
tion totaled 10.93 hours. 

• Monthly load factors on the Slick 
aircraft show a low of fi2% in .April 
1956 and a high of 82% in .August 
1955. 


• Slick’s utilization reached a high of 
10.40 bouts in .August 1955 and a 
low of 7-05 hours in Febnurv 1956 
for an average of 9.03 hours. 

The Navy program was created last 
vear bv the .Air Coordinating Com- 
niittcc. Under the contract, cacli com- 
panv leased from the Navv one R6D, 
mili'taiy version of tlic DC-6, on an 
annual basis with a renewal provision. 
Rental of each airplane is 5232,000 
yearly. 

Operation is restricted to commercial 
service and may not be diverted to 
militan- contract or charter work, Kach 
carrier also is reqihred to place an 
order for a civilian DC-6.A or an aircraft 
of equivalent capacity each time the 
contract is renewed. 'Hie Navy may 
recall its planes at anv time. 

I'he -Air Force contract presumably 
would be drawn up along similar lincs- 
In its projected program, the .Ait Force 
is considering renting of two DC-6,As 
and three DC-4s. 

-At least one large domestic carrier 
has been highlv critical of flic Navy 
program. It contended tliat the cargo 
field was not sufficiently developed to 
justify the additional equipment and 
that the plan represented “|ovcmment 
intrusion into the domain of private 
industry." The airline also charged tliat 
growth of the lease plan might dis- 
courage investment of private capital. 

'Hic Xavv is satisfied with the re- 
sults of its lease program. Naw says it 
can meet its peacetime requirements 
with fewer aircraft and that lease of 
the excess planes will foster develop- 
ment of the air cargo potential, insur- 
ing a more efficient traffic flow in times 
of emergency. 

Naw backs this belief with traffic 
figures showing a 20% increase in cargo 
traffic bv s'licdulcd airlines from 1954 
to 1955, compared to a 42% increase 
bv “non-mail” carriers for the .same 
period. One Slick official admitted that 
Iris company might have faced .serious 
financial trouble had it not been for 
the relief provided by the Navy DC-fi.A. 

Navy mio contended that the pro- 
gram would stimulate the pnrcliase of 
additional equipment by private in- 
dustry. This has been home out by 
liv ing Tiger’s order for 10 Super Con- 
stellation !049Hs for delivery in 1957. 
Slick purchased 5 DC-6.As last year 
and this vear placed an order for an 
additional five. 

In another program, the Navy thus 
far has leased to air carriers 23 DC-3s. 
18 of which have gone to local service 
airlines- Two Navy DC-4s have been 
iea.sed. one to Trans-Ocean Air Lines 
and one to Meteor Airline. Under this 
plan, there are no restrictions as to 
the areas in which the planes may be 
operated and the leases don’t have the 
purchase order provision contained in 
the Flving Tiger and Slick contracts. 
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East Coast Case Will Define CAB Policy 


Washington— I'he New York-Florida 
case, now moving into its final pliase, 
will give tlic Civil Aeronautics BoartI 
and its two new iiiembcrs their first 
chance to show whether they intend to 
follow the new pliilosopliy of airline 
competition defined by the CAB last 
fall. 

Briefs have been filed in the hotly 
contested case, and the Board will heat 
oral arguments next week. .At issue is 
the pattern of competition on East 
Coast airline routes. 

The CAB'S decision in the New York- 
riorida Case is important not only be- 
cause it will define a new airline pattern 
on c-.istern routes, but also because it 
will show whether or not the Board 
intends to continue to follow the com- 
petitive pliilosophy it established in a 
scries of major cases last year. 

In 1955. the CAB undertook a major 
rewrite of tlie airline route pattern. In 
three cases— New York-Chicago, Denver 
Service and Soutliwcst-Northeast— tlie 
Bo.ird increased competition among 
trunk airlines snbstaiitially and cx- 
ixmdcd tlic systems of some of the 
smaller carriers to a eiiiisiderabic degree. 
Change in Poffern 

When it changed the pattern of com- 
petition, the Board said its purpose was 
to strengthen the positions of the 
smaller trunk airlines and cut down the 
size gap between these lines and the 
Big h'our— American Airlines. Eastern 
Air Lilies, Trans World Airlines and 
United Air Lines. Hie CAB took the 
V icw that stronger regional trunklines 
would be able to compete more effec- 
tively with the larger carriers. 

Ill some disputed cases, it w.is a 
threc-iiun majority which carried this 
competitive philosophy through the 
three ca.scs th.it represented tfic first 

years. 

Now two members of the old major- 
ity-Ross Rizlcv and Josh Lee— liavc le-ft 
the Bo.ird and fames R. Durfee and 
G. foseph Minctti have bce-n appointed 
to replace them. Ilic New York-Florida 
Case will give the new Board its first 
major opportunity to demonstrate just 
vihicli way it leans on the important 
question of competition among airlines. 

The battle over the East Coast routes 
involved in the New A'ork-Morida Case 
Inis been fought vigorously by the major 
coiitestanis. F.astcm and National .Air- 
lines have struggled to keep the long 
liavil rates between the northe-a.st and 
h'lorida for themselves. Nine other air- 
lines have fought jtist as hard to get 
into the |)rospcrous eastern markets in- 
volved in the case. 

A part of the battle has moved out 


of the halls of the CAB and into the 
communities involved- There has been 
considerable effort among the airlines 
lu bring to bear the influence of cities 
and states that lie along the eastern 

Community Pressures 

1 lie New England area has put most 
of its sup|)Orf heliiiid Northeast Air- 
lines' efforts to expand its svstem to the 
south. 

Northeast lias had support from 
the states it serves and from the con- 
gressional delegations from the New 
England area. 

Fan American World .\irwavs' at- 
tempts to obtain a domestic route 
have been supported by the cities of 
New A'ork and Baltimore. New A'ork 
thinks Pan .American can start new 
service faster than aiiv other airline, 
and Baltimore likes Pan .American be- 
cause the carrier has "expressed its in- 
tention and desire to use Friendsliip 
•Airport to serve the Baltimore-W'ash- 

In a letter to Marvland Sen. Marsliall 
Butler, a leader in the fislit to improve 
service to Baltimore, National's Vice 
President Alexander C. Hardy said 
Pan American’s pressure to use Balti- 
more influence is in exceptionally bad 

llardv said Pan .American "has been 
hoodwinking Baltimore for vears" and 
its interest in the citv is a "fast-minute 
grandstand plav." 

So far, Dclbi Air Lines is in the best 


position in the case. CAB cxaminct 
Tliomas L. Wrenn has advised the 
Board that Delta should be the third 
carrier on the New A'otk-Florida route. 

Ill support of the examiner's conclu- 
sion. Delta's brief said the airline would 
offer the greatest amount of service 
along the East Coast with a minimum 
change in its routes. Delta argues that 
it already is established in most of the 
cities on the New A'ork-I'lotidn route, 
and that a policy of rounding out the 
pattern of an airline already in the 
area, rather than bringing in a new 
airline, is the soundest approach to the 

Delta also argues that it would pOSC 
a less serious threat to National and 
Kasfcni than other carriers. The effect 
of a third carrier on National was a 
major consideration in the examiner's 

Opposing the certification of Pan 
.American on the route, Delta said it 
would break down the National (Pan 
-American) Panagra interchange to 
South -America and bracket National 
between Eastern and Pan American, 
two of the nation’s largest carriers. 
Delta concUides that this probably 
would put National back on subsidy. 
Pan American's Stand 

Pan -American told the C.AB the 
highly seasonal New A’otk-Florida mar- 
ket fits the P.A.A pattern best since 
its traffic peaks arc in the Mimmet sea- 
son. Tlic airline said it could offer 1 5 
round trips a day behveen the north- 
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c.ist and Miami next winter, inanv of 
lliciii with DC-7C ci|uipinent freed 
from Atlantic serxicc bv slack winter 
traffic. 

Pan Ametitan said it would have the 
adsantage of offering single carrier ser\- 
icc to international points, a scnicc 
that is lacking at most eastern points. 
I he airline is particiiljrh interested in 
li.n ing a direct link hetween Nen York 
and its extensile laitin -Nnicriean sys- 
tem and sais an interchange is not the 
proper solution. 

Replying to argunieiits that certifica- 
tion of Pan .\mcrican nonld damage 
National, Pan .\incrican s.iid the argu- 
ment is based on an appeal for smii- 
pathy and fai’ors the priiate interest 
of an airline over the public interest. 
The airline said in its brief that Na- 
lional has grown to where it can .stand 
the competition and estimated that 
Delta would diicrt more rcvcmic from 
National than woiiltl Piin.\ni. 
Support for Northeast 

Northeast .Airlines has had the sup- 
|)ort of the CAR’S Biirean Counsel in 
ihc case, but the examiner’s report tan 
strongly against the choice of North- 
east for the route. Examiner W’rcnn 
questioned the airline’s ahilitv to com- 
pete cffectiieh’ with Eastern and Na- 
tional and .suggested that the C.\B 
look into the relationship between 
Northeast and the .\tlas Corp. which 
controls it. 

Northeast said the C.\B has ap- 
prmed all transaetions and relation- 
ships with .^tlas. and there is no basis 
for censure. Northeast also a^ncs that 
it is a better choice than Delta for 
the route because its seasonal pattern 
better fits the needs of the route. 

The New England airline contended 
that it is the carrier in the case mo.st 
urgcnflv in need of strengthening, and 
the onlv .ip|)licant utterly dependent 
upon certification in the New York- 
I'lorida Case for such .strengthening. 
Northeast also argues that it would 
offer more new single carrier service 
than Delta. 

Northeast told the Board that it 
offers the prospect of important .sub- 
•sich- elimination if it gets the route, 
while it will prohabh- require pcrm.i- 
nent subside it it fails to get it- 

Capital .\iilines offered the .season- 
ality aigumcnt in its hid for the route, 
and said that it would lie aide to offer 
more nen' single-carrier sendee to 
Florida points than am other carrier 
in the ease. 

Capita] told the C.\B it needs ac- 
cess to the long-hanl nortlieast-Floiida 
markets in order to improve its mar- 
ginal position in the indiistrv. Ilic 
airline viid the iicu' routes it rccciscd 
ill the 'sew ’I'nrk-Chicago .mcl Siiiitli- 
ucst-Northeast Cases ha\c failed to cure 
,ill of its difficulties. 


Countering questions concerning the 
.ibihts of Capital’s \'iscounts to com- 
pete with DC-7s. the airline said no 
one has scrinuslv contended that it 
could not operate profit, ibU with the 
turboprop traiispnrts. ’Ihc carrier said 
the Viscount would be a su|)crior com- 
petitor in tlie markets Capil.ii has asked 
for and that it plans to buv newer, 
more modern equipment when it be- 
comes asaikbic. 

Capita] reportedly has reached a 
lircak-cven load factor of 57'if with its 
N’iscounts and plans to cscntu.ilh re- 
duce the breakeven point to 
Direct costs on the N'isconiit are rc- 
jiortcd to be about fise cents a mile 
helnsv the original estimates of 85 

Roth Eastern and National continue 
to dispute tlic positions of the ex- 
aminer and the other airlines svlio sav 
there is room for .mother earner on 
the East Coast route. Tiic two carriers 
insist that the route i.s ciirrcntlv reccis- 
ing the best of .scrsdcc and will continue 
to be well sened as their orders for 
new equipment are filled. 

Opposition by National 

National pointed out that Delta esti- 
mated it would divert S8 million from 
National if it got the route. National 
said this dis'ctsion would force it back 
on suhsids, largely bccau.se it relics 
<ai New Vork-h’lorida traffic for the 
major part of its revenues and profits. 

rile airline siid certification of Pan 
American would be cicii more damag- 
ing. National said such certification 
wiiiild result in a battle of the giants— 
Pan .^meric.m and Ea.stcrn— with the 
smaller carriers— National and Braiiiff— 
’‘trampled underfoot." 

National then coiitaided that the 
onlv soimd solution to Northea.st's 
problem is combination with another 
carrier. National repeated an offer to 
buy Northeast and take over its route 

National said its biggest |Srohlem is 
to find svass of overcoming "the effect 
of the incessant propaganda and politi- 
cal pressure which has been engendered 
by the ceaseless efforts of mnnerous ap- 
plicants who luisc lured many cisil or- 
ganizations to their support bv |)rom- 
i<cs of improsed service,’’ It added: 

“We onli- ask the Board to consider 
the facts of record and give serious con- 
sideration to the effect of a triplication 
Ilf National’s route in tlic event esers- 
tliing does not turn out to be 'just 
peacln' in this industn." 

Eastern points out that Riddle Air- 
lines has been certificated to carry 
cargo on the East Caist route and iiiim- 
crous supplemental air carriers can offer 
a limited scheduled scnicc in competi- 
tion with Eastern and National under 
terms of aiithoritv granted last winter. 

Eastern said its "pioneer si stem has 


bcai so denuded of traffic support 
through the imposition of compctitiic 
grants throughout its entire length and 
breadth, the onlv 'cnsliion' which liast- 
ern would have left if the examiner's 
recommendations svere adopted would 
be the hare bones of a once-souiid air 
transportation system.” 

Examiner's Report 

.\inong the various shorter routes 
along the East Coast that are involved 
in the ease, the ^Vasllington-Neu ^'orfc- 
Boston segment is the most popular, 
'I he examiner recommended tliat Na- 
tional be allowed to operate a turn- 
around scnicc between the cities. He 
also faiored Capital fora Xorfolk-W’ash- 
ington- Baltimcire-Philadelphia-Ncw-ark- 
New York route to put the carrier in 
the market, and the New- York-I'lorida 
route recomiUCTidcd for Delta would 
allow that carrier full partici)xitioii in 
the Washington-New York market. 

The examiner also recommended fliat 
Eastern’s New England restriction lie 
lifted so that the airline can operate lo- 
cal scnicc bcpicen Boston and New 
York. lie also advised the C-AB to close 
the gaps in the eastern ends of the route 
patterns of United and TW.A. Tliis 
would allow flic two carriers to operate 
between the major eastern cities with 
long haul restrictions. 

National. Capital. Delta. TW’A. 
United and Eastern are all in favor of 
the nciv services proposed for tlicm in 
the Washington-New- York-Bostnn mar- 
ket. but TAA'.A and United want aiitlior- 
iti- to operate local scri'icc in the .area. 

•American and Eastern object to more 
competition on the Boston-New York- 
W'asliiiigtan route. American savs the 
sen-ice is already plentiful and that 
traffic conditions in tlic New York area 
will not permit a new carrier to add a 
significant number of ffights- 

Berla: South America 
Needs Easier Credit 

•American aircraft manufacturers will 
face increasing competition in South 
.America from European producers un- 
less they ease their credit terms, the 
president of Varig Airlines of Brazil 
warned nt a recent New York meeting 
of the Export Committee of the Air- 
craft Industries Association. 

Ruben M. Berta told the AI.A mem- 
bers South .American airline operntore 
have been able to bui- onlv half the 
modem equipment fhci- need bv mus- 
tering all their cash and credit resources. 
While the South Americans prefer to 
stay with -American equipment, Berta 
said, the U. S. manufacturers and credit 
institutions would “moic themselves 
into mote favorable positions" if thev 
would ad:ipt their contracts and sales 
proposals to South America’s problems. 
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Quick Turn-Around Pays Off Cargo Line 


Ihrougli efficiency of operation and 
high pc-tsoinicl enthusiasm. Flying Tiger 
Lines has cut tuni-around times for its 
cniss-coinifri- cargo flights to the bone. 
And in .it least one instance, this super- 
efficiency is paying off in an additional 
flight with no addition of equipment. 

hot example, a former westbound 
fliglit out of Newark at 10:50 p.m. ar- 
rived at Burbank. Calif., at 7:50 a.in. 
It didn’t get out until 10:50 that night. 
Now the same flight arrives at 6:50 a.m. 
and leaves again the same inoniing at 
8:50. It gets back to Newark at 7:50 
p in. and departs again at 10:50. 

Some corners are Cut— like the elimi- 
nation of a westbound stop at Detroit 
and the sacrificing of 7.000 lbs. of pay- 
load to avoid an castbound gas stop- 
but the real key- to that speedup w-as tlic- 
ciitting down of lavovcr time. 

Frank Ly-nott. FTL vice president- 
operations, estimates that Flyiiig Tiger 
ground personnel arc unloading, loading 
and sen icing flights in about two hours 
during the fii-c-day- week all schedules 
arc opcr.itiie. Longest ground time at 
any point i.s three hours, fifteen minutes. 
Before tlie airline began tn-nig out the 
new schedules l.ist month, four hours 
was considered the miniinuin time for 
taking 50.000 pounds off a DC-6A. put- 
ting another 50,000 pounds :ibo,itd. 

Utilization of e.ich of the line's three 
DC-fi.A’s is averaging about 15 hours 
daily, according to Lvnott, Ground 
handling of cargo is speeded bv use of 
two com-cyors, one for each dnot of an 
aircraft. Emphasis is placed on getting 
the unloaded c-.itgo delivered bs- truck 
svitli :i minimum of delay, and Flving 
Tiger is considering installing radios in 
its own leased trucks to expedite this. 

To kec]) tab on tlic elapsed time from 
airport to consignee, Elving Tiger now 
IBM’s the information from delivery 
receipts. 


I’o avoid niaiiiteiiancc delays. I'TL 
|)ihits radio two liours or so from desti- 
nation to adiisc of any mechanical 
problems. Meclianics meet the plane 
prepircd for quick repair and mainte- 
nance. To illustrate personnel enthusi- 
asm Lyiiott told how crew members 
sai-ed seconds by opening cargo doors 
while the aircraft w-as still rolling. But 
Douglas .Aircraft adsised against the 
practice and it had to l>e discontinued. 

Under its recently granted aiitliorih-. 
Flying Tiger is earning tcicnues at a 
late of about 51 5.000 a montli for mail 
and S53.000 a month for express items 
according to President Robert Pres- 

By making the most efficient use of 


Los .Angeles— .\ddit:mi,il fast Irans- 
cniitiiicntal all-cargo service w-js offered 
the nation's shippers and distributors 
recently when United .Air Lines put 
two DC-6.A e.irgolincrs into scrsicc- 
Uiiitcd's all-cargo flights follow- a simi- 
lar scnicc introduced by .Anietic-.in Air- 
lines wliicli now has in operation seven 
DC-6A and six DC--1 all-cargo ships. 

United Inis scheduled tlie tw-n new 
e.irgolincrs for depattures fisc nights a 
week from hotli the West and East 
Coasts. Schedules will be increased ne-ar 
the end of July when the airline takes 
dcli' crv of three more all-cargo DC-6,As. 

\5’^ifh a compknicnt of fisc cargo- 
liners added to a fleet of eight all-cargo 
DC--t.As and 1T5 combination passen- 
ger-cargo planes. UiiitcxI predicts a 70% 
boost in its Cargo business. 

heatiitcs of tlic cargo liners include; 
• Cargo cabin 6S ft. long svith 4.-155 
cu. ft. of space. Lower aft and for- 
ward compartments proside an addi- 
tional 567 cu. ft. Two oversize cabin 


its DC-6.A's, I’ly-iiig Tiger has reduced 
:ts use of the less economic C-46. I’he 
ratio lias changed from 60-40 in favor 
of the C-46’s to SO-50. and the go:il is 
an SO-20 ratio in favor of the Douglas 
equipment. Tiger operates the C-46 
for about 14-15 cents a ton-mile com- 
pared w ith 6-7 cents for the DC-6A. 

Prcscott said he had consulted with 
Boeing about possible cargo use of the 
707. and that an operating cost figure 
of 5J-4 cents a ton-mile had been dis- 
cussed. with a 70-75.000 payload o\er 
an sob-mile run. 

Ihc Lockheed Eleetta also n-ould 
make a good cargo .lirplanc, Prescott 
said, if the company were interested in 
adapting it for that use. 


doors facilitate on-and-off leading, 

• Doors 61 ft. high and 101 ft- wide. 

• Fiberglas-lincd cabin and losvcr aft 
and fiini-jrd cargo compartments. Cabin 
deck is constructed of foriugatcd sheet 
metal with ,1 cosering of aluminiiin 
allov. It supports loads of 200 lb. per 
sq. 'ft, 

• .Air eoiiditioning system which can 
miiint.iiii flight temperatures of from 40 
deg. to 72 deg. Separate controls are 
prm ided for \-ariation in the cargo cabin 
and cockpit temperatures. 

United featured "Cargorama-1956” 
day here when introducing the new- serx- 
icc. After inspecting the interior of One 
of the ca^oliners. visitors witnessed a 
freight handling demonstration, watch- 
ing spccral tools, designed for fast on- 
and-off loading, move bulkv items. 

llic airiinc believes its method of 
centralized cargo control and its rc- 
serxed air freight program brings the 
|).isscn|cr reserx-ation concept into air 
freight. 


United Starts DC-6A Cargo Service 
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Eastern Reorganizes 
Sales for Expansion 

l-iii&tcm Ait Lilies liiis set ui> eiglit 
suits disisions in ii move to dcecntnmzc 
rield immageineiit for its S400 million 
i-vpiinsion progtuin. Under the iinv or- 
gjnizalion. Kastem’s territory is di- 
s ided into Atlantic, Colonial. Sontlicni. 
rlorida. Midwest, New Unglimd. Gulf 
Coast and l,atin--Ainerican disisions. 
The airline lias discarded title of 
traffic and sales manager and replaced 
it with the titles of district sales man- 
ager in heavily populated areas and city 
manager in its smaller stations, 

lilt lariuiis proniotioiis and trans- 
fers announced In Masteni include the 
following: 

M. B, W'estphal from traffic and 
sales manager, Miami, to .Atlantic Di- 
s'ision sales manager, 

James Roinke, fonner Colonial Air- 
lines traffic and sales inana|cr, to 
Colonial nivision sale.s manager, 
Mdnin Williams from traffic and 
sales nnmager, Birmin|lumi. to Florida 
Diiision sales manager, 

Marsin O, Bvtd from rtaffic and 
sales managet. Chicago, to Mid-\Vcst- 
cm Diiision sales manager. 

Diuiicl Sinklcr from traffic and sales 
manager, .Atlanla, to Soutlicm Divi- 
sion sales manager. 

.M Tincli from traffic and sales man- 
ager, Sew England tcrritori', to Nc«’ 
England Disision sales manager. 

Walton Ciitshall from traffic and 
sales manager, N'ew Orleans, to Gulf 
Coast Diiision sales mamigcr. 

Herbert Dobbs continues to bead the 
Latiu-.^iiicTie.ni Division as sales man- 
ager, 

CAB ORDERS 


(June H-20) 

CR-ANIED; 

Caiiblicaii ,\ir Transport ,\ssn. and Pan 
;\im-ricaii \S'nr]d ,\irwais autlioritv to en- 
gage in disciissjoiii designed to stahilizc air 
cargo ijles bctiveca Florida and Central 
American points and bctii*een New Orleans 
and Central .\nicrieaii points. Discussions 
are aiithori/cd for a period of thirtv dais 
beginning today. 

nyhig Tiger Line an eveniption to op- 
erate three rouiid-tTip charter flights for the 
.Association for AA'orld Tiaiel Exchange. 
Inc.— International Camp Counselor Ex- 
diange Program. Ilie Board reconsidered 
its earlier denial of the application. 

Oaarl Air Lines peniiission to serve Bur. 
liiigton, Ottuniiia and Des Moines, loiva, 
through their respcetiic icipal airports. 

American Air Ex|iorr and Import Co. au- 
Ihonti to use the name .Atlantic Airlines in 
its operarions. 

Regina Cargo .Airlines an exemption to 
perform nine charter flights from points in 
the U. S. to poinlA in Canada, three for 


the Ricliniond Baseball Club and six for 
Ibe Miami Baseball Co. 

Seaboard and AA'csleni .Airlines an exemp- 
tion lo perforin a charter flight from New 
York lo Loudon pursuant to a coufiact with 

Mimicapolis-St. Paul Metropelitaii .Air- 
ports Cuiiunissioii and the Stale of \A is- 
ccmsiii permission lo iiitcnenc in the Du- 
lulIvChicago Service liuestigation 

Perinissioii lo intervene in the Seven 
States .Area Invc.stigaticii to the Cili of 
Qimici, III., and the Quiiiiy Chamber of 
Commerce; Mie Citv of Kansas Cit}', Mo.; 
Liureiice County, 5. 0.; the City of Dead- 
lUNid, S. lY. and the Deadwood Chamber el 
Commerce; the City of Lead. S. D.. and 
the Lead Cliamher of Coiiiiiiecce; the City 
of SpeaiEsh. b. D.. and the Speaiflsli Cham- 
ber of Commerte. 

Trans Caribbean .Airuays an exe-mptioii 
to operate four flights from New A'ork to 
Prextiiiek for British Overseas .Ainsays 
Corp. and tliree flights from llauihiiri to 
Neil York for the lutergovvmmeiital Com- 
luittev For Kuroptan Migration. Consider- 
:ition of other flights planned by IG.A 11*35 
deferred. 

I'liiiig ’I'ieer Line an exemption lo op- 
eiate Iraiesatuntie chaileT flights for linrope. 
Cooperative; Kollsman Instcuinenl Travel 
Club. PntI and \\ liitnci .\iierafl Club, 
Iiie.. Czecliosloiak Sokol .Abroad and Ratt- 
viks Spilmanslag. Seahoard and W'estern 
Airlines was gianle-d an exemption to oper- 
ate tiamatlaiitie eliaricr flights for l‘'hisliiiig 
Maniiei Uiid Danieii Chor and German- 
•American Societies of W’cstdieslei Couii- 


APPROA’FD; 

lulciloeking rcbfionshii» between \'. 0. 
Coggins. .American Klytts .Airline Corp. .md 
Amerienn l'‘l;cis. Inc. The Board found that 
.American F'licrs lias tlie aiitlioriti to engage 
III air faxi opciatioiis. 

.Agrccuicnts involving .Alleglicuv .-Airlines, 
Moliawk .Airlines and larinus other carrieTS 
rclati'ig to inlcRarrier arrangements. 
ORDERED: 

Lmtcntian .Air Service Ltd.’s authority 
to operate service of a casual, occasional 
or iiifrcqueail nature between Ottaua. On- 
tario. Canada, and all points In the U- S. 
liomided bi latitude -1^ degrees north and 
sfi degrees north, and longitude 06 degrees 
west and 67 degrees west exterrded for 

Nesv A'ork .Ainvavs’ temporarv mail rate 
set at the rate proposed bv the Board in 
its show cause order for the period begin- 

Oaaik Ait Lines certifleate issued in the 
I-'ort l^odge-Peoiia Case caiieeled and an 
.miended certifleate issued in svhicb O/ark is 
authorized to operate between Pcoiia and 
Des Aloincs via Builirtgtoir and Ottiinnva. 
with pcrntissioii to skip-stop intermediate 
points. Or-ark must -scn'c each point on 
flic route with at least Isiii round trips i 
day. On flights scrviitg Des Moines and 
Chicago, tile airline rruist stop at a mini- 
mum of two intermediate points, one of 
them Peoria. 

BtanifT .Airways cxirtificates lor Rrmles 
Nine and 48 amended lo reflevt snspension 
of service .at Ottuinwa and Builingtoii, 
loiva. while Ozark Air Lines serves the tivo 


Parties interested in the Noitliwest Air- 
lines, Pillsbuigh-CIcveland and Dtitoil Ri- 
stiiction Case and the deferred portion of 
the New Aork-Clneago Senice Cose lo 
siilsinit briefs lo the Board on the C|ueslion 
of wlielher Northwest or Flastcm should 
lie chosen to operate unrestricted senree 
lietivecn Piltsbiugh, Cleveland and Detroit 
if the Bo.ird decides only one carrier is 

DISMISSED; 

AA estern Air I.iiies complaint requesting 
suspension and investigation of 3 eoacli-faie 
proposal filed by Southwest .Aim ays. 

Investigation of round-trip exclusion fares 
-Hid atilcmobilc rental charges proposed by 
Lbiited .Air Lines since the fares have cx- 

Investigation of iiicte-asc-d local flist-elass 
fates fileo by Braniff .Airways since the faie-s 
have been cantcied. 

DFINTED; 

Filing 'tiger Line’s applieatirni for an ex- 
emption to fly 4? World University Stu- 
dents to Ennipe on a split charter iiilli 27 
of them flying with an Eddy Seminary char- 
ter parti 311(1 16 flying with a Ibivard- 
Ratlelifle Co-op charter parly. 

I'ctitions for reconsideration filed by East- 
ern .Air Line.i and the City and Chamber 
Ilf Coiiimcrce of .Albany, Ca., in the Pan- 
ama City-.Atlanta Senice Case. 


Shortiines 


► F'liing Tiger Line signed a freight 
iiitcrchiiiige agreement with the .Amcri- 
f.ni President Line which the airline 
savs will he "the basis and the initial 
start of eventual joint sea-air rates." 

► Middle East .Airlinis now operates 
til iec-iveckiv A'iseount senice to Beirut. 
UlKiiKin, i)v nay of Paris. I>ondon, 
Zurich. A'ieiiiia and .Athens, and three 
flights a neck from Rome. Hie .Airline 
,itso serves Siria, Iraq, Ir.ni. Turkey, 
F'.gypt, -Ar;ibi.i, the Persian Gulf, Cy- 
prus and Icrusalcin. 

► Swissair plans to start senice to -Ar- 
gentina bi* the end of the year with a 
uccklv DC-7C flight from Gcneni via 
Lisbon, Dakar, Recife. Rio dc Janeiro 
and Sao Paulo. Canadian Pacific -Air- 
lines started a weekly senice to Buenos 
.Aires in June, and Lufthansa plans to 
inaugurate sen*icc in .August. 

► Trans-Pacific Airlines savs it hopes to 
re|)lacc its DC-F fleet and thinks the 
IJaiidlcv-P.igc Herald and the I'okker 
1-27 arc tlic ino.st likelv successors. .\t- 
ciirding to TP.A Presidont Ruddy F'. 
I oiigg. financing of a repkiccnient de- 
pends on the airline's ability to make 
down payments of about S300.000 from 
cash tcseiTcs. 

► United .Ait Lines flew 578,441.000 
passenger miles in May, a gitin of 15% 
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oicr the prciious May. In the same 
period, mail was up 15% to 2.414,000 
ton-miles, freight up 15% to 3.995,000 
ton-miles and express up 2% to 971.000 

► VARIG Airlines of Brazil will add a 
third round trip between New A’ork 
and South .America on July 3. 

► Braniff Airways chose Acroproducl« 
propellers for its Allison 501-powcrcd 
fleet of nine Lockheed Elcctni trans- 

► Braniff Airways has put into semce 
the first of nine DC-6s being modern- 
ized under a SI. 2 million program. 
Cabin interiors are being redesigned 
and Pratt & Whitney R2800-CB-16 
engines installed. Modifications increase 
cruising speed from 300 mph. to 325 
iiiph. and gross takeoff weight to 
95,200 lb. 

► Trans AVoild Airlines h.is signed an 
interline agreement with TACA Inter- 
national Airlines designed to cut 24 
hours off schedules between Central 
•America and Europe. . . . TWA will 
furnish pilots (o Lufthansa for another 


► CINT.A, tlie Chilean airliuc, has pur- 
chased two DC- 3s from the Ait Corp. of 
Miami for use on its route from San- 
ti.igo to Potrerillos and Cliuquicamatii 
tn ser e -Anaconda Corp.'s copper min- 
ing operations in the AndeS- 

► Ciiba and the U.S. have signed a 
technical cooperation agreement to aid 
the Cutxin Civil Aeronautics Commis- 
sion in improiing its traffic control sy-s- 
tem. The agreement stipulates that the 
U. S. will furnish experts in flight con- 
trol. electronic engineering and flight 
operations. 

► Guinea /Airways Ltd. of Australia car- 
ried 92.635 passengers in the vear end- 
ing Tebriury, 1956, .is compared with 
87.244 for the previous vear. Air cargo 
traffic rose from 2.688.619 lb. to 2,741,- 
379 lb. in the same period. 

► Lake Central Airlines boarded 13,277 
ixisscngers in May. a 28% increase over 
■Alav. 1955. Load factor in Mav was 
44.47%. as compared with 38.7% for 
[he prciioii.s May. Lake Centra! flew 
7,891.931 passenger-miles in the first 
file months of the year. 

► Tasman Empire Airways plans to op- 
erate at least 100 extra fliglrts between 
N'cn Zealand and .Austr.ilia to handle 
travelers to the Olympic Games, llic 
airline also plans to introduce a new 
finite behveen Auckland aiid Mcl- 
hoiime. 



COCKPIT 

VIEWPOINT 

By Capt. R. C. Robson 


To Cut or Not to Cut 

Ei’erv so often the qucition is raised as to tlie advisability of cutting 
engines on pilot training flights. Interest in this subject rises after an 
accident or hvo— a natural reuction. Ilie recent cr.isli of a Vlicount. and 
ii prciicni'. cra>h of ,i DC-6 lijs brouglit on the present divcussicm. 

Spccificalli. the question rcvoli-es around the v.iluc tluit pilots reeenve 
from making suddcn-poiicr-loss take-offs is. the risk of lucfi ui.ineuvtr-- 
Mani' conipetent pilots believe tire danger is great enougli tn warrant elmiiivi- 
tiiiii of this tipe Ilf pr.ictice. Others, equally well qualified, bclieic such 
training is necessary. 

It is safe to assume that nobodv wants accidents— on training flights or 
nthcniise. Pilots t.ireli .ittempt aerial suicide dclihcrjtcly or do openton relish 
the idea of ii tecking millioii-dollar aircraft, and losing v.iluable employes. 

As far as I know there ate no safe-mile statistics, or percentages, avaikible 
on pure training operations as there are elsewhere in avUtion- On the other 
liand thev miglit not ptoie mucli aniivay. We alreadv know th.it tr.iiniug 
is dangerous. -And this applies to auto driving, sivimiuing lessons or what 

Wc simpiv haic to start to learn how sometime. 

Blame Is Shared 

Proficiency flight accidents arc not caused solely— or even mostly— 
bv cutting engine- on t.ike-nff. They are caused by a Kodge-podge of mote 
reasons than ive know. It is a simple fact that anytime we go out to "kick 
it around a little." to -ce iili.it tlic airplane or the jjiFit can do, the door 
lo trouble is unlocked. But the point to remember is tint if ve* elniiinite 
flight training that trouble door is opened wide. 

Tlicre is one argument more compelling than all others combined in 
f.iior of eontimiing partial power practice neat the ground. That is. "Is 
it riglit, moralli if not legally, to permit a pilot to become captain of a craft 
and entrusted with the lii'es of pa.ssciigeis if lie has neier liad tin- experi- 
ence?" Obvioush no diploma can guarantee against such an actual happening. 

'I'hcrc aro those who will sav, "Do it in a simulator." Niturally it should 
be tried there first. But dots a simulator tealli' provide an adequate sub- 
stitute? 

C.ni all llie cniidition- of flight, tough rumuy. cross-wind, teiiiper.i- 
turc, turbulence, etc., be properly simulated? Granting even an arfimiative 
answer to this, can make believe eompens.itc for tlie knowledge that you 
arc realh in ,i tot moling, multi-ton .lircr.ift close lo the gtoucid? If nothing 
else there are human lariables, bciond the ken of a simulator, which cannot 
be duplicated in a stationary device. 

Realistic Training 

It would appear that overall safety requires realistic flight training as well 
as simulator practice. Perhaps by means of more pre-flight planning, fewer 
tricks and high pressure check rides and less haste these episode- cm be 
made s.ifet. 

i dll not eiijoi danger in the air. But wouldn't it be more dangerous ti 
turn out pilot- who have never knoiiii. or succtssfulli* coped with, low iltitude 
engine failure. 

I must also confess that if I were a check pilot I might not agree with 
this pliilosiipliv. llie trainee miglit have to stick his neck out twice a year 
or SO; mine would be nut on even* ride. On tire other hand that's what 
rliock pilot- are for ,md tliore is nothing like actual, unadulterated flight 
training to produce competent pilots. 
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TO R Q-SET 

Fastener for aircraft... 


TORQ-SET, a new concept of fastening 
for the aviation industr>'. tightens tighter 
than any other fastener. 

The ability of TORQ-SET to deliver 
torque values far in excess of present air- 


craft requirements can be demonstrated 
readily for all sizes. As an example, the 
average torquing ability of the 9''16" 
TORQ-SET is 2,540 inch-pounds, 58% 
higher than actual torque l equirement. 


Greatest wrenchability known! 



The driving walls of this 
highly effective recess 
(see drawing at left) form 
a direct axis for driving. 
This exclusive lecess de- 
sign makes possible 


power driving at extremely high torque, 
yet TORQ-SET can be removed u-ilhout 
difficuHi/. What's more, TORQ-SET is 
supplied in highly-alloyed steels and the 
recess design pennits extremely high driv- 
ing force without burring or distortion. 


On-the-job performance shows: 


TORQ-SET is already at work in the 
aviation industry and its actual applica- 
tion has shown consistent, uniformly 
smooth head sui'faces, eliminating the 
need for refinishing after driving, 
TORQ-SET is now being produced by 
American as a completely forged pi'od- 


uct, which makes possible unlimited pro- 
duction enhanced by the fine physical 
properties of cold forming. 

For complete information on the ways 
TORQ-SET can be applied to aircraft 
production, write, wire or call American 
Screw Company, Willimantic, Conn. 


comes from 


.. . 


merican ! 




SATELLITE siuiulab'on is fob of hypersonic wind tunnel. 


fiax Dynamics, Pari II; 

Hypersonic Quest Yields New Techniques 


By- David A- Aiidcrton 

Ne«- families of test facilities to 
simulate the unusuallv rigorous and 
different requirements of hspersonic 
and supcracrodvnaniic flight arc a ma- 
jor derclopmcnt area in the growing 
science of gas dr nainics. 

The tinie-tcsted tools of the super- 
sonic trade-wind tunnels, frcc-flight 
ranges, aerodynamic test vehicles— have 
been adapted and extrapolated to higher 
speed ranges. 


But their inherent limitations have 
forced an ins entis E approach to uncon- 
ventional techniciues t^rat use the tem- 
perature of an eloctiic arc, tlic poten- 
tial energy of a compressed light gas 
or the bursting strength of an clcctro- 
inagnct to simulate the velocities of 
intcrconlincntal ballistic missile flight. 

Simulation of the unique flight pths 
of an intercontinental ballistic missile 
or the earth satellite is a matter of get- 
ting and maintaining the proper flow 
conditions and patterns around the 
TDph. is pbotogiaplicd by its own light. 


r chicle. There is no difference whether 
the model moves through still air, or 
the air mores i»st the stationary rc- 

Both approaches hare become stand- 
ard techniques in aircraft and missile 
derelopmeiit. Hie nind tunnel, nith 
its varied modifioations for frcc-jet, 
blondorr n. molecular beam or sliock- 
driven operation, remains tlic fnnda- 
mcntiil hpe of air mover facilitw h'rcc- 
flight vdiielcs, ballistic models fired 
dosvn instrumented ranges and track 
test sleds arc uirrcnt cxam|)les of the 

The choice of test ap]iar.itus is dic- 
tated by many factors. One of the 
prrman- considerations is the type of 
panmietcrs desired. Generally a wind 
tunnel proridcs static or stcads-statc 
data; the model is tested under equi- 
librium conditions and the data obtained 
inchidcs lift, dr.ig, pitching moment and 
similar ralucs. The mos'ing mass test 
app.itatus gciicralK givc^ dvnamic data 
such as the transients during startinf 
and stopping and the qualitative ,md 
quantitative measures for assessing dy- 
namic stability. 

Botli kinds of facilities have fringe 
areas, ^\'ind tunnels can he and are 
used to jjrovidc miicli transient and d\- 
jiamic data: mosing mass testers pro- 
duce large quantities of steady-state 
parameters. But their general values 
ate as outlined. 

Tlicsc arc some of the problem and 




NACA'S AMES LAB light gas gun fires small ptsjcclilcs at speeds to 10.000 mph. for simulatian of satellite and missile ie.entiy. 


progress areas in the simulation of 
unique flight problems. 

Wind Tunnels 

Certainly the wind tunnel is the 
most \ahiablc test tool of the aeto- 
dynaniicist. During its years of develop- 
ment it has continually been improved, 
its s|)ced and altitude capabilities ex- 
tended. its instrumentation and data 
recording automated, keeping pace with 
advances in the aeronautical iirt- 

Ttcinendons advances in instrumen- 
tiition and data-gathering techniques 
have made it possible for wind tunnels 
to produce more and more data points 
in less and less time. .Automatic read- 
out. reduction and data plotting com- 
putets have been able to produce con- 
tinuous plots of aerodynamic data while 
the model is completing its test runs. 

But the quality of the test results 
depends on tlic quality of the air inside 
the tunnel, and that's the catch. A 
supersonic tinmel readies proper test 
velocities by ciqiancling compressed air 
through a supersonic noxzic upstream 
of the test section. Ivxpaiision cools 
any gas, and the greater the pressure 
drop, the gre.ifcr the cooling. 

I'or Mach numbers a|)ptoaching four, 
the tcmpcratuie drop of the expanding 
air is enough to condense out moisture 
in the air. giv ing a fog in the test sec- 
tion and changing the test results. To 
be.it this, wind tunnel scientists added 
driers to rennove the moisture from the 
ambient air. Tliis increased the Mach 
number r.ingc available. 

-At higher values the temperature 
dro|)s Ion enough to condense the air 
itself ill the test section. The only 
wav to avoid this is to heat the air 


upstream of the test section so that 
the temperature drop will not go low 
enough to give condensation- 

Kot hypersonic s[>ceds, the heating 
and drying requirements become enot- 
■nous, compiir.ibic in magnitude to the 
povvxr lequitcd to drive the tunnel. 
The heated air should be at tempera- 
tures of several thousand degrees Fahr- 
enheit to eliminate liquefaction cora- 
|)lctely, and this sort of temperature 
could iiicll down a tunnel tesenoir. 
Helium Tunnel 

n.sc a gas that doesn't liquefy at the 
test section temperatures. Helium is 
one, and it has been used succossfully 


in a hvpcrsonic. intcmiittent tunnel at 
Princeton University. 

Test section velocities up to Afach 
20 have been tcaclicd in the tunnel. 

.Actuallv tests in a liclium tunnel do 
not simulate the flight problems accu- 

Thc greatest v-aluc of these tests 
is in their contribution to the under- 
standing of the fluid dynamics prob- 

Ihc Princeton tunnel is a blowdown 
tv|>c- High-pressure helium upstream 
expands through a supersonic nozzle 
and into a tecuccd-pressutc area pro- 
vided by a downstream air-driven 
ejector. The lictiuni comes in the 
Navy's standard tank semi-trailer 
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which doubles us the storage ssstem. 

Tunnel test limes .ire as long as ten 
minutes at stagnation pressures as high 
as 2,000 psia. 

Molecular Beam Tunnel 

At the otiicr end of the si>ecd range 
is tile Unisersity of California's molecu- 
lar beam linincl for the stud)' of super- 
acrodyiiaiiiics. It resembles no other 
kind of wind tunnel. It looks like a 
iiiiseellaneoiis collection of leftovers 
from a physics laboratory. 

I1ic niajor snhic of this tunnel is its 
operation at esticmeh low pressures 
down to one ten-millionth of a sea 
lei'cl atmosphere, riie model is tested 
in an csaciiatcd chamber in line with 
the tiny throat of the test section. 

niameter of the throat is one ten- 
thousandth of an inch. It is the out- 
let for a beam of molecules generated 
ill a funiaee whose temperature deter- 
niiiKS the speed of the molecular beam. 
I'or a furnace temperature of l.SOOh' 
the six'cd is l.SOO mph. 'Hie beam is 
focussed and ctintrollcd b\ a series of 
.slits to produce the desired kind of 
test. 

In -product of the tunnel has been 
the development of an extreinel; sensi- 


tise electronic pressure gage which can 
detect changes on the order of one ten- 
billionth of a sea Ics'cl atmosplicrc. 

Spcfds approaching ,\Iach -fO and 
gas tempcr.itures several times that of 
the sun's surface can be reached in the 
shock tube and its variation, the shuck 

Shock Tube 

The shock wasc itself is used as the 
driving force in a shock lube. It 
rushes down the tube, drisiug the 
trapped gas ahead of it. compressing 
and heating it to test salucs. llie ssholc 
process takes only a millisceond so that 
the temperatures iinolved never last 
lun_^ enough to do damage to the 

Hie geometry of the shock tube is 
simple. It is a long cvlinder dhided by 
a scored diaphragm designed to fail at a 
predetermined pressure. One side of 
the tube is |)uinpcd tu a high pressure 
and held. 'ITiat pressure is suddenly 
increased, either by an explosion in- 
side or by a niomciitary increase in the 

'i'hc diaphragm ruptures and the 
liigli-pre-ssnrc air roars into the lo»- 
ptessure section, producing a strung 


shock svavc which races down the tube 
ahead of the pressure front- Compres- 
sion of the air ahead of the shock «avc 
produces a pocket of high-temperature 
gas which is the test fluid. 

'Hie only possible ways to get test 
results during a run of such short dura- 
tion arc photographic and electronics. 
I’hotos gise qualitalise data; only elec- 
tronic instrumentation can gis-c quan- 
titative results, 'lliis is the major reason 
the shock tube has become an acto- 
dsnamic test tool only recently, al- 
though it was insented before tlic turn 
of this centurw 

A 100-ft. long shock tube is in oper- 
ation at -Vco Manufacturing Corp.'s 
Roe-arch laiborators, simulating rc-eii- 
tn problems at speeds of nearly Mach 
25 and gas temperatures approaching 
1 5,000h'. A shock tube under develop- 
ment at the Unisersitv of Maryland is 
expected to teach Macli mnnbers of -10. 
Shock Tunnel 

Bs' expanding the hot gas pocket 
through a supersonic nozzle it is pos- 
sible to extend the useful range of the 
shock tube to a more accurate simula- 
tion of hipcrsonic flight. 'Ibis has been 
done in the shock tunnels at Cornell 
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Today’s Rocket Engine can send 
a missile half-way around the earth 


Even as you read this, rocket engines 
capable of sending a guided warhead 
half-way around the earth are being 
developed and produced by Rocket- 
dyne. a Division of North American 

Aviation, Inc and larger, still 

more powerful units are on the way. 

Behind these bare facts is a lO-year 
story of how the Air Force and 


Rocketdyne faced up to one of the 
biggest engineering challenges of the 
last decade. Security restrictions do 
not permit us to give you the details, 
but we can tell you that Rocket- 
dyne has manufactured the largest 
liquid-propellant rocket engine in 
the free world. Rocketdyne is devel- 
oping and producing rocket engines 


for many of the major guided missile 
projects in this country. 

If you are an engineer— and inter- 
ested in this young and chalienging 
field— write Rocketdyne, Personnel 
Manager, Dept. W-22, 6633 Canoga 
Ave., Canoga Park, California . . . 
located near Los Angeles in the West 
San Fernando Valley. 


ROCKETDYNE ft 


Aeronautical Laboratory, wlicre speeds 
in excess of Mach 22 have been pro- 

The difference between tlic condi- 
tions of the shock tube and those of 
the shock tunnel arises because of the 
high temperatures generated during the 
process. The speed of sound increases 
with gas temperature increases. At the 
very high temperatures generated in the 
shock tube, the velocity of sound is 
also \’cry high. The operating Mach 
numbers can be onlv moderately super- 
sonic, at levels of Nt.ich 2 or 3, for ex- 
ample. 

Use of a supersonic nozzle means 
that the temperature can be dropped 
and the Mach number increased, trad- 
ing temperature for Mach number 
right doum to the desired test simula- 

In effect the sliock tunnel becomes 
an intermittent blowdomi type of wind 
tunnel with the driving medium being 
the high-prcssurc, high-temperature gas 
pocket produced in tlie shock tube, 
Free-Flight Vehietei 

The real value of the shock tunnel 
lies in its versatility. It is capable of 
producing simulated flight data on mis- 
sile models or of studs-ing the basic 
phvsical and clicmical properties of the 
cases in the cartli’s atmosphere. It of- 
fers probably the best chance to deter- 
mine the transient liappcnings behind 
a shock— the energy transfers, transport 
properties and relaxation times— and the 
relation betsveen thermodynamic and 
electronic radiations. 

Small, expendable models of full- 


scale aircraft and missiles base proven 
their value as frec-flight test venicles, 
simulating tlic dynamic characteristics 
of their big relatives under flight con- 
ditions. The size of such vehicles per- 
mits installation of sophisticated instru- 
mentation to record and transmit data 
during flight. The transient and steady- 
state phenomena can be measured dur- 
ing a single flight to a high degree of 
accuracy. 

In the field of hypersonic research the 
acrodsnamic test icliicle is apt to be- 
come a specialized instrument for 
gathering specific kinds of data rather 
than for simulating a complete missile 
flight. Current examples of liypctsonic 
test vehicles are being used to cstablisli 
heat transfer data, particularly correla- 
tion factors for comparing the free- 
fliglit values with tliosc obtained in 
wind tunnels and shock tubes. 

One research rocket, the HTV (Hy- 
personic Test Vehicle) dcx’cloped by 
\\'right Air Des’elopmcnt Center of the 
Air Research and Development Com- 
mand in cooperation with Aerophvsics 
Dcselopmcnt Corp., has been used for 
aerothermodynamic flights almost ex- 
clusively. 

The Lockheed X-17 liypersonic 
vehicle is anotlicr example of a current 
program. The X-17 is a three-stage 
solid propellant rocket. 

Light Ggs Cuns 

■flic art of ballistics, grown to a 
science during the past century, has 
contributed to the newest of fliglit 
ngiine.s with the development of an un- 
usual family of guns. Using light gases 



instead of powder charges, these re- 
search weapons-part of a general class 
called mass accelerators— can blast 
their projectiles at speeds starting at 
tiic 10,000 mph. mark and increasing to 
expected vafucs approaching 20,000 

The principle of these guns was de- 
veloped at the New Mexico School of 
Mines from a proposal made by Dr. 
W. D. Crozier. The NMSM group un- 
der Dr. E- J. Workman developed a 
gun using hvdrogeii as the gas. 

'Hie reason for using a light gas stems 
from the fixed limit on total available 
energy in tlic propelling charge. \\Tien 
the energy is a-leascd, some of it goes 
into accelerating the projectile, the rest 
into accelerating the gas along with the 
projectile. Obx-iously tlie lighter the gas, 
the more enetgi' available for accelerat- 
ing the projectile. 

Ames .Aeronautical Laboratory of the 
National Advisory Committee for 
Aeronautics is operating a helium gun 
as the model for a larger future gun. 
The capacity of the model gun is a 
J-in. projectile and it has muzzle le- 
locity of about 10,000 mph. The future 
gun will be able to handle projectiles up 
to J-in. at muzzle velocities of 16,000 
mph. These test lalues will bracket the 
rc-entrv problem for any reasonable 
ICBM' 

There are several ways to use the 
liflit gas gun. Normally fired througli 
an atmospheric range, it can also be 
discli.irgcd into a tank with internal 
pressures and air compositions varied 
to simulate a trajcctoiy or flight path. 

.Another possibility is to fire the gun 
upstream through a wind tunnel work- 
ing section, a technique proven at .Ames 
during the past several years with con- 
icntional powdcr-drii'cn guns. Ex- 
pected speeds m'th the model helium 
guii fired into a supersonic wind tun- 
nel reacli Mach 20, the full-scale gun 
should provide velocities up to Mach 30. 
Electrical Means 

A high-current electric arc is a source 
of ses-eral times the heat energy found 
in chemical combustion. Hence this 
kind of a driving mechanism nould 
seem to be a developmental step for- 
w-jtd for the mass accelerator. Using 
an arch discharged in an atmosphere of 
helium, the limiting velocity is more 
tlian doubled, which indicates that 
practical values of perhaps 30,000 mph. 
could be achieved in actual testing. 

It has also been suggested that the 
electrical arcs be discharged successively 
behind the projectile as it moves 
through the gun instead of only in the 
breech. This would reduce the rapid 
dccav of the pressure which takes place 
behind the projectile and greatly in- 
crease the acceleration of the mass. 

Two other approaches to obtaining 
high speeds involve the use of clcctro- 
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magnetic cncrgi’. Tlic first is a linear 
accelc-rator wiiidi would set up a field of 
rapid!;' moving electromagnetic waves 
and carry the test projectile along at 
extreme speeds by induction. This «as 
tried experimentally in 1937 at the 
University of Utah. 

The second technique would use 
the destructive bursting force generated 
in a coil when a liigh current is sud- 
denly applied. In tliis case tlie test 
vehicle would be built as part of the 
coil and would be free to move in the 
radial direction of the bursting forces. 

All of tlicsc tecluiiqucs have been 
suggested and many of them tried as 
moans of producing Riglit conditions in 
a labotatotv. The Tisting is not a com- 
plete catalog; the histori' of develop- 
ment programs has shown that iu- 
ventivc. ingenious test techniques arc 
developed as the programs grow. Ideas 
are borrowed and adapted from cither 
fields of technology to turn out data. 

Development programs live on these 
test results. No matter bow complete 
the theory, how competent the aiialvsis, 
there are gaps between the answers on 
paper and the answers in fliglit. 'Hie 
final value of the ICBM and the 
satellite programs will dqicnd in large 
measure on the precision with which 
scientists and engineers can simulate 
and duplicate the strange conditions of 
flight in these new mediums. 

Asks Senate Program 
To Train Scientists 

AVasliington— Sen. Mike Mansfield 
(D.-.Mont.) has proposed a four-point 
program to help alleviate what he terms 
tills country's “drastic, almost catas- 
trophic shortage" of scientists and engi- 

Pointing out tliat in 1934 the Soviet 
Union graduated 53,000 engineers and 
the U. S. 22.000, Mansfield asked the 
Senate to approve a progn-im that would: 

• Expand the National Science Foun- 
dation’s scholarship program for college 
and graduate students in the natural 
sciences and engineering. Under the 
plan, the government would underwrite 
the college education of a selected num- 
ber of higlt school students who display 
"spcci.il" capabilities. 

• Establish a federal grant-in-aid pro- 
gram to help the states pay the salaries 
of high-school science and mathematics 
teachers. 

• Revise the Selective Service program 
to make allowances for students and 
graduates studying the sciences and en- 
gineering. ‘‘nicy will be of mneb more 
value to the nation in the laboratories 
than they will behind a gun or type- 

• Impros'c the job and retirement se- 
curity offered scientists, engineers and 
technical personnel. 


Afmosphere Sounding Projectile 


Mounts Aid Missile Reliability 


Teferbota Airport, N. J.— Missile de- 
velopment is speeded as mucit as two 
years by the proper application of cus- 
tom-designed snock and vibration 
mounts that permit vital guidance and 
control equipment to sun'ivc diiting 
the brief but violent course of the 
weapons, according to C. S. Robinson, 
president of Robinson Aiiation, Inc. 

Robinson's remarks keynoted open- 
ing June 19 of a 42.000-sq.-ft. produc- 
tion and laboratory facility at Teterboro, 
twice the size of the firm’s previous 
plant. Ilio company makes a shock 


and I’ibratioii nrounting system designed 
around a knitted resilient wire cusliion. 

One school of thought on mounting 
missile equipment is to beef up the sys- 
tems for rigid attachment to the chassis, 
Robinson said. This method, he said, 
reqiiirc-5 redesign and redcielopmcnt of 
the avionic equipment, resulting in ex- 
cess weight with no guarantee of suc- 
cess, and attendant waste of time, 
money and engineering talent. 

Tlic best approach is to call in vibra- 
tion and shock mount specialists early, 
he said. One Robinson representative 
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PORTABLE 
i CONTROL 
TOWERS 




uLirhfa. 


"Get Your Air the Positive Wav" 

USSO BV 

THE AIRCRAFT INDUSTRY FDR: 

> Jet Engine Starters 
• Cabin Pressurization 


ELECTRIC CAMERAS 


icctillcti ctirly avionic equipment re- 
liability problems that threatened the 
Micccss of Chance Vought’s Regulus. 
Tile Tetetboto finii worked it out, but 
it took 50-60 mounting systems to han- 
dle the job. On projects where they 
hai’e been called in early, fewer systems 
are installed. concept favored by Rob- 
inson engineers is to put all possible 
guidance equipment in one shock- 
mounted package, rather than handle 
the various bla» boxes individually. 

In addition to working with the air- 
frame people. Robinson also is called 
in on problems involving shipment of 
equipment- One example was the stable 
platform built by Ford Instrument for 
Redstone- This delicate equipment had 
to be band-packed and hand-carried to 
the airport for delivery, these precau- 
tions costing SSOO per shipment- Rob- 
inson developed a mounting system for 
a reusable container costing about SSOO 
that could be handled conventionally, 
saving a lot of money and effort. 

Tile company has 2,500 different 
models of Met-L-Flex shock mounts of 
aliout 25 different basic designs in its 
files. Many of the components are 
standard, permitting a wide variation of 
configurations using basic hardware. 

•\pplicafions are being extended into 
tlic industrial field, where the company 
is pushing the use of the mounts on 
machine tools- -\ll heavy equipment in 
the new factory stands ori shoct mounts, 
reducing vibration and obviating the 
need for firmly fastening the equipment 
tn the floors. This free-type mounting 
makes it easy to move machines or motC 
ify the plant layout. 

The company’s new laboratory has 
three times the former area. Among 
the new equipment is an MB electro- 
magnetic vibration table that can oper- 
ate up to 2,000 cps. Formerly mechan- 
ical shakers operating at 50 cps. had 
been adequate, but the increasing per- 
formance of new weapons has caused 
steadv upward revision of specifications. 

The company expects to do about S-4 
million bivsincss this vear, its president 
noted, approximately 85% of it military. 
Total volume of aviation business han- 
dled bv the shock mount industry is ap- 
prDximatcly 515-S20 million a year, he 
said. 

Dominican Republic Lets 
Contract to Martin Co. 

Baltimore, Md.— Generalissimo Tru- 
jillo of the Dominican Republic has 
announced his government has con- 
tracted with the Glenn L. Martin Co. 
of Baltimore for a nuclear-powered elec- 
trical generating sv-stem for his nation. 

Under President Eisenhower's Atoms- 
for-Pcacc plan, contract is contingent 
on a bi-lateral agreement between 
United States and Dominican Republic. 
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The Sharpest "Nose” 
in the World 


The "nose" of the Lockheed F104A Starfighter that 
stabs the sky at supersonic speed, presented radonie 
problems rarely encountered by scientific techni- 
cians and reinforced plastics specialists. 

Within the narrow confines of an almost needle- 
sharp prow, there has been enclosed and protected 
the sensitive electronic apparatus that helps to make 


this fastest of fighters a distinguished defender of 

The Zenith Aircraft Division of the 21enith Plastics 
Company places at the service of our aerial defense 
the best equipped laboratories, as well as technical 
and production know-how, in the field of reinforced 
plastics for aircraft today. 


ZENITH PLASTICS CO. 

Aircraft Division 


I 


gardena, calif. 


PRODUCI 


UNFORCED PLASTICS FOR AIRCRAFT 



How to pairy a Jet^ thrust 


J KT AIRMEN have to land 'em “hoi” and fast— all the while 
Imping not to run out of runway or burn up their brakes 
in the process. 

The simple solution would seem to be to slow the landing 
opproarli b> simply cutting the throttle. 

But once slowed Irelow a certain level, some jet engines take 
as much as twelve seconds to regain full power. 

This power lag could spell trouble if the pilot had to “pull 
up and go around again.” 

Some lime ago tlie Air Force asked Goodyear Aircraft 
Corporation to see if it could engineer a means of throwing 


a jet engine “into reverse” — so that its thrust could be 
utilized ns a brake to slow these fast-landing planes once 
they touch the ground. 

In effect, a device was needed which would serve the same 
function as the reversible pitch propellers used on piston- 
drit en airliners. 

But a jet is a different breed of cat from its piston-driven 
forebears. 

To lame its forward thrust called for deflecting— changing 
the direction of — the while-hot rush of gasses which emerge 
from llie engine’s nozzle at sonic velocity. 


Enlisting special higlMenipcralure alloys to parry the 
tremendous llirusi and heal. Coodvear Aircraft has success- 
fully engineered Thrust Reversers for both aflerburning 
and non-afterburning jet engines. Each meets the rigid 
Air Force requirements. Anil more. 

Each includes a “fail-safe" feature which guards against 
accidental thrust deflection. Each offers savings in weight 


and money by pointing llic way* to elimination of conven- 
liimal dive lirakes and cumhersoine deceleration chutes. 
The rc.sull: better combat maneuverability, positive ground* 
control action >v*hich will eliminate tiie strain now being 
impo.sed on jet aircraft brakes at high speeds, shorter land- 
ing runs. In short, a new margin of landing safely for this 
nation's jet airmen. 


'lytetp'e 27mi^s ut 

good/¥ear aircraft 

I'lanls in Akron. Ohio, and Litchfield Park. Arizona ■ Reu iirding Careers for Engineers. 

WRITE FOR "Ribbons 01 Tho Voliont"-n«w. iull-colar bootlel which Tells lha intoresfing role ol Goodyear Aircralt Corporoliori in serving Amer* 
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Electra Structure Reveals Refinements 



By Iiviiip Slone 

Burbank— Lockheed Aircraft Cor|)-'s 
turbo|)top-po«’crcd ICicctra embodies 
structural refincmeiifs based on tlic 
company's long experience in the tr.ms- 
porf field- 

integral stiffening lias been cffcc- 
ti\el\- applied in the iic« design. Large 
single-piece forgings are used and chem- 
ical milling lias been cinplmed. 

A general analysis of tlic Lleetra 
structure reveals these highlights: 

• Fuselage skin is 202-1 aluiiiiinmi allov 
supported by TOTs ahiiiiimiiii allov 
C-riiigs at approximately 19 in, .s|*iciiig 
and stringers at about 6 in. spacing. 

• Cabin floor is supported bv extruded 
transse'rse beams of 707.S '31111111011111 
alloy. These beams arc choiiiie-allv 
milled to remove excess weight. 

• Heavy extruded "071 ring frames arc 
used ill areas of cutouts, .such as cabin 
doors and other access o|)eiiings. 

• Massive 7075 forged frames are used 
to attack the fuselage to the front and 
rear wing beams. 

A dome-shaped pressure bulkhead is 
installed at the rear of the fuselage, 
but a flat pressure bulkhead is used at 
the forn-ard end to allow room for 
weather radar In the nose. I'our doors 
in the forward bulkhead give access to 
instruments and controls. 

Roomy Cockpit 

Cockpit is extremely spacious and 
iiieorponitcs large windshield panels, 
lliese panels introduce problems of 
framing rigidity which liavc been 
solved by using heavy extruded 7075 

? Dsts and lieivy 7075 sheet metal sills. 

'0 meet fail-safe requirements, eacli 
post is made up of dual elements and 
the sills also are of multiple-piece con- 
struction. 

Two large 7075 truss type forgings, 
about 100 in. long, double in service 
by supporting the cockpit floor as well 
as the nose gear. 

Separating the main cabin from the 
flight .'.tatioii is a biilklicad located at 
a major production joint. Underneath 
the main cabin floor and immediatelv 
aft of this bulkhead is the forward cargo 
and baggage compartment. Access to 
this area is tliroiigh a door approxi- 
mately 42 by 52 in. Tliis door, like all 
others on the F.lcctra, is an invvard-open- 
iiig plug type as a safety precaution to 
prevent door blowout ftoui ptessuriza- 

Structural reinforcement around this 


door is typical of all cutouts on the 
Klcctra. A clicinicalh milled doubler 
i:i used to surround the opening and 
serve as an additional load path to pre- 
vent cracks from progressing into the 
basic shell. 

Ill addition, the structural fninrc- 
worfc around the opening is a multiple- 
piece unit to meet rail-safe requirements. 

Cabin windows ate double juno 
eonstnietion. Outer pine is a primary 
jjrcssurc-cartying panel made from J-in.- 
thick strctclicd Plexiglas to prevent 
shattering. Inner wfety panel is made 
from i-in. strctclicd Plexiglas, 

Both pincls arc riveted to an aiu- 
miniim spacer frame which in turn is 
bolted to a forged frame around the 

Speed Brakes 

Aft of the wing carty-thtougli struc- 
ture (center section) on the bottom of 
the fuselage arc mounted three speed 
brakes, 'lliesc ate of sheet metal con- 
striicHon with forged fittings. Center 
speed brake is 26 x 42 in., outer units 
are 35 x 42 in. 

Horizontal stabilizer and fuselage 
cone aft of the rear pressure bulkhead 
is a single asscmblv. 

Vertical and horizontal stabilizers 
use four-spar construction with 7075 
skins and extruded stringers of the 
same alloy. The four-spar makeup lias 
been found by Lockheed engineers to 


be lighter than the eomciitional tsvo- 
spar constiuctioii and affords multiple 
load paths to meet fail-safe requitc- 

Trailiiig edge structure between sta- 
bilizer rear beaim and control surface 
is of vmdwich Construction- 

Stabilizer leading edges ate elec- 
trically heated for anti-icing. Sand- 
wich type construction is used, with 
inner and outer skins bonded to a non- 
conducting core. Leading edge ribs 
ace attached to inner skin only . 

^\'ing consists of a center section 
{c.irry-tnrough structure) and outer 
panels extending from fuselage to the 

t • d , b. 

ehined 7075 plate tapered in thickness 
from root to tip. Padded areas on the 
webs provide reinforcement at location 
of eoncciitrafcd loads. 

W'cb stiffeners, spaced at approxi- 
mately 6 in., are extruded 7075 bulb 
I' sections. These are designed to 
pick up the shear load from a tailed 
web and transfer it to the beam caps. 
Fail-Safe Wing 

Upper and lower wing surfaces con- 
•sist of nine spanvvise panels machined 
from integrally stiffened extrusions 17 
in. wide. Tlie 17-in. ixuicl widtli is 
established by a fail-safe requirement 
so that failure of any one panel will 
not induce failure into adjacent panels. 
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Lower skin material is 7075. Upper 
skin is 7078 for its better compressive 
strength. 

Skin panels are machined not only 
to taper the skin and stiffener height, 
but stiffener thickness as well in order 
to save additional weight. These tapers 
arc not constant but arc varied to con- 
form to spanvvise load distribution. 

Truss ribs between front and rear 
spars consist of extruded upper and 
lower cap members and diagonal braces. 
Cap members are clicmically milled 
to obtain optimum thickness for mini- 
mum weight. 

Landing gear ribs arc laigc single- 
piece 7075 forgings about 100 in. 
foi^ and about 24 in. deep. 

Entire outer wing panel consists of 
two tanks. The inboard tank extends 
from the fuselage joint to the inboard 
nacelle. Outboard tank extends from 
outboard of the inboard nacelle to 
the tip. 

This arrangement keeps fuel out of 
the area of the fuselage and the landing 
gear. 

Access to the inboard fank is 
through a two-rib-bav door in the up- 
per surface. Access to the outboard 
tank is through a single thrcc-rib-bay 
door in the upper surface between 
nacelles and through five singlc-rib-bay 
doors in the lower surface outboard 
of the outer nacelle. 

Shear-Tension Com binotion 

Joint between outer wing panel and 
center section is a combination shear 
and tension type. Upper and lower 
wing surfaces and front and rear spar 
webs arc connected with shear type 
splice plates- 

Upper and lower spar caps of the 
two wing sections arc joined with 7075 


forged tension bathtub fittings. Center 
section bathtub tension fittings arc an 
integral part of the fusclage-to-\ving 
attachment frames. 

Wing leading edges arc anti-iced by 
bleed air from the turbine engines. 
This air is distributed to the leading 
edges through nozzles spaced along a 
“piccolo’' tube within the leading edge. 
Tlic hot air is discharged into stamped 
inner skin to distribute it chordwisc. 

bTips arc Fovvlcr-typc units which 
roll on forged steel tracks. ITaps on 
left and tight hand wing panels arc 
infctchavigotblc- 

Each powcrplant installation con- 
sists of a quick engine change (Q.E.C.) 
unit and an aft nacelle portion. Q.E.C. 


units, which accommodate the engine, 
gear box, accessories and propeller, arc 
interchangeable in all four engine po- 

Inboaid engine aft nacelles, which 
house the landing gear, arc alike and 
wider than the aft sections of the out- 
board naccllcs- 
Q.E.C. Structure 
The primary structure of the Q.E.C. 
unit consists of upper and lower stecl- 
reiiiforccd aluminum panels connected 
by steel diagonal side braces. 

Engine reactions arc transmitted to this 
panel structure by a heavy steel and alu- 
minum ring around the gear case. Area 
between upper and lower panels is en- 


LANDING GEAR TRUSS 



LEFT WING STRUCTURE .UPPER SKIN REMOVED 


EXTRUDED upper and lower cap meniben: and diagonal braces arc feature of truss rib between spars. Cap members are cliemlcally milled. 
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closed by a hinged non-struetural cowl 

The Q.E.C. unit is attaehed to the 
aft nacelle by four tension bolts. 
Semi-Monoeoque Aft 

The aft nacelles arc of seini-mono- 
coque construction with titanium alloy 
shins and titanium and aluminum alloy 
frames and stiffeners. Intctiial shrouds 
and fircu'alls arc stainless steel. 

Landing gear doors and access doors 
use Hhinium alloy skins with aluminum 
alloy substructure. 

Nacelles arc athiched to the wing 
with stainless steel angles along upper 
and lower «ing surfaces and ss’itli steel 
plates at the front \iing beam. Nacelle 
sving hllcts arc made of titanium al- 
loy. 

Landing gear shock and dnig struts 
arc made of -t^-IO steel, heat-treated to 
2()0,000-280.000 psi. ultimate tensile 
strength- Using this heat treat strength 
la’cl instead of 190.000 psi. uts. com- 
monly used, is estimated to save ap- 
prosiniatrly 300 lb. in gear weight. 

Careful attention Iras been paid to 
detail design of tlic landing gear nitli 
rcs|jcct to sucli items as intersection 
radiuses, areas of stress concentration, 
and use of reduced allossabic unit 
stresses where stress distributions arc 
indeterminate. 


An auxiliary automatic mechanical 
down-lock is incorporated in the gear 
to present inadsertent retraction wmile 
the plane is on the ground. 

Lockheed Expansion 
To Cost S19 Million 

Burbank, Calif,— To turn out S458 
million of new transport orders, Lock- 
heed Aircraft Corp. has begun work on 
S19 million in expansions and improve- 
ments at its Calitoruia nivisioii plants. 
This expenditure for fixed assets is 
twice that of anv presious year, ’Ihc 
work is first step in a S92 million grow th 
plan. The money will go for; 

• First units of a proposed new engi- 
neering test center, providing an 80,000 
sq. ft. flight test liaiigar and an 87.000 
sq, ft. .shop, laborators and office struc- 
tnro. to cost S7 million. 

• New paint hangar large eiiougll for 

130-ft. svings of 1649 Constellation 
scheduled to fly in four months. 

• New building fur fuel tank sealing 
and testing. 

• Conversion of former overhaul fa- 
cilities of Lockheed .Aircraft Sersice, 
Inc., into assembly lines for [''.Icctra, at 
cost of about S300.000. 

• Machinery worth S4 million includ- 
ing S300 ,o6o below-ground heat treat 


furnace for new types of steel alloys: a 
5300,000 stretch-forming device that 
stTctcb-svraps parts into a full circle, and 
a 5250,000 battery of automatic rivet- 
ing machines. 

• Preliminary studies on a proposed 
supersonic ssind tunnel. 

Burt C. Monesmith, Lockheed sice- 
president, said that Lockheed recently 
toccived a contract svhich niaj’ lead to 
a production order for a reconnaissance 
jet. Other military work for jet trainers, 
anti-submarine planes, F-104 fighters. 
Ciirly-svarning Constellations is under 
negotiation, and commercial airliner 
sales outlook is bright, lie said, 

Boeing to Build New 
B-52 Painting Hangar 

Seattle, Wash.— Boeing Airplane Co,, 
plans to build a 54.7 million painting 
Iiang.ir at Moses Lake, Wash., to be 

T^c building will be a 430 x 187-ft. 
two-place hangar with low coiling and 
two rai.scd. slotted sections in the roof 
to clear the s crtical tails of B-52 bomb- 
ers, The planes .ire built in Seattle and 
tested at Ktoscs Lake. 

All exterior painting of B-52s will 
be done at Moses Lake. Currently, the 
painting is being done in Seattle. 



Presenting the New j 

ELECTRICAL CONNECTOR 


A HEAVY-DUTY WATERPROOF POWER 
AND CONTROL CONNECTOR FOR USE 
WITH MULTI-CONDUCTOR CABLE 

This now QWL Bomlix" Eloolrirul Con- 
uoetor ilosigned for and is being used 
prjnoipallv on grouiid-launehing equip- 
ment for missiles aud ground radar eipiip- 

Obviously, for ibis important type of 
aiTvice only the highest standaras of 
design and materials are aeceplable, 
Thai's srhv it will pav von to specify 
the Bondix L Elertrteal Conneelor for 
.my job that require* exceptional per- 
formance over long periods of time. 
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Litjuid Metal Is Potential Igniter 


lit|uid mcfiil, iiliiminiun trimctliyl. 
that flames instantly upon contact with 
air or oxygen is in production by a 
ITciivcr chcmiail firm. Rocks Mmm- 
lain Research, Inc. The product nil! 
find increasing use as a rocket fuel iind 
possibly as an igniting agent for rocket 
and jet engines, the firm belicves. 

li. K. Van Dcrsarl, president of the 
firm, siiid it might also be used .is .m 
additive for jet fvicl to in.iiiitain flame 
propiig.ilion at very high altitudes and 
high speeds. 

Van Dcrsarl said the proilnct, because 
of its sclf-ignitiii| properties, eoiild 
be used as an emergency fuel to relight 
jet engines after a flameoiit. Onlv a 
rclati'cly small amoimt would be 
needed. lie said tests in simulated 
air pressure of 60,000 ft. altitude 
showed alimiinum trimctliyl has very 
satisfactory spontaneous ignition prop- 


ITie product lias bevn ftmiislied to 
the Air I 'orcc for research. N’aii Dcrsarl 
Siiid. To his knowledge. Rockv Mmm- 
Uiiii Rcsc-arch is the only Ann that has 
brought aluminum tiinietliyl into coin- 
mcrcial pmrluction. 

■'Cost per lb. is rcUitivcly expensive," 
lie said, ‘‘but tlic cost can be lowered 
to a few dollars a lb. when wc get a 
coiilraet that would keep our produc- 
tion facilities operating for a year or 

\'an Ders-irl said the production 
ctisLs arc high because oiilv clieinic.il 
engineers liave been used to operate 
the producing facilities and cquiinncnt. 
While declining to S|)ccifv exact pro- 
duction capacity at his plant, Van 
Dersatl said he believed it would equal 
or exceed production of any metallic 
cnnipcnind of its ty pe. 

Since aliiminimi trimethyl is in 
liquid form. Van Dcrsarl said, it over- 


comes a problem encountered by the 
National Advisory Committee for Aero- 
nautics in tests with aluniinnin powder 
and almiimum rod to fuel a rani jet 

Kxt'rcme care must be exercised to 
keep tlie aluminum trimethyl from 
contact with air or oxygen. However, 
Van Dcr.v.irl said, engineers luivc suf- 
fered no injuries in the 18 months they 
liavc been experimenting with it. 

"Samples of the |)roduct have licen 
evaluated as a [Jiilymcriziition ealalyst 
in the new isoprcnc and |jolyctlivlnic 
processes with very favorable results." 
Van Dcrsarl added. 

UItra$onic.< Firm Wins 
Guitled 3Iissilc Contract 

.Air l''orcc lias awarded a dev clo|jinent 
contracf in the guided missile field to 
■Acoustica .Associates. Inc., Glenwood 
Liinding, N. Y„ manufiietnrcrs of nltta- 
soiiic cleaning and measuring equip- 


Carrier Visibility of F7U, F8U Compared 
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NO-MAG’’ 


NON-MAGNETIC AIRCRAFT CABLES 

GOOD THERMAl CHARACTERISTICS 
CORROSION RE'sISTANT 
HIGH FATIGUE RESISTANCE 
HIGH ABRASION RESISTANCE 
^FORMED CONSTRUCTION 



Eliminates Instrument Interference! 


• Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, "no-mac" has 
these characteriatica: 
NON-MAGNETIC PROPERTIES . . . 
"no-mag” cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
— in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
"no-mac” cable eliminates instru- 
ment interference from cable mag- 
netism. 

CORROSION RESISTANCE... 

New "no-mag” cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 

HIGH FATIGUE RESISTANCE . . . 

Preformed construction and careful 
processing give new "no-mag” 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE . . . 
New "no-mag" cable shows greater 


TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 


USE WITH SWAGED TERMINALS . . . 

Swaged terminals can be applied t< 
standard an dimensions, 


GOOD THERMAL CHARACTERISTICS... 

The thermal expansion character- 
istics of new "no-mag" cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS . . . New "no-MAC” 
is furnished in sizes from 1/16' to 1’ 
in all of the standard aircraft cable 
constructions. 


McDonnell Organizes 
Kesearcli Deparlinenl 

TIk.' |)t(il)lcms of iipplicd science and 
engineering tesearth will fomi Hie 
major iiiissioii of McDonnell .Aircraft 
Corp.'s new rcse.irch dcpiirtnient 
he-,ided b' Dr. Albert K. l.oinbard. |r. 

I'lic department is intended to sup- 
plement and contribute to tbe work of 
McOmincII's engineering disisioiis and 
flight de|xiitinent. rbe o:g.nnzation 
nill report tlirmigh Lombard to Ken- 
ditll Perkins, vice president-engineering. 

Perkin.s said tiic research department 
ssill work mi a sariets of projects initi- 
ated either bs' tlic goscrnnient, one of 
tlic enginc'cring disisions or the depart- 
ment itself, 'llie projects imist offer 
promise of technical improvement in 
future aircraft and weapon ssstems, he 

Lombard seas associated ss ith the Di- 
rectorate of Rcscarcli and Dcs’elopmcnt, 
US.AP, prior to his cmplovnicnt bj Mc- 
Donnell. In 19-19 he was named scien- 
tific advisor at US.AI'’ Headquarters, 
His background also includes scrs’icc 
ssitli tile \l’ar Production Board on air- 
craft planning, industrial experience at 
Cnns'.iir and Curtiss-M'right Corp.. and 
teaching at the California Institute of 
rcdinology. 


PRODUCTION BRIEFING 


Tire Talley Corn, (formerly known 
•as the T alley Machine &■ Manufactur- 
ing Corp.) is in the process of moving 
out to its new location on Ventura 
Blid., Newburs- Park, Calif. Talley is 
designing and manufacturing aircraft 
accessories, qlccttomcchanieal actuators 
and hot-air s'alves. 

Crtuetal Electric’s Medium Steam 
'('urhine. Generator and Gear Dept., 
Lviin, Mass., bclicscs tliat its know- 
how in high speed gearing may became 
of scrs’icc to the aircraft industry. The 
department now is in a fisc scar. S21,- 
000,000 esp.msion and modernization 
program. 

Expansion is going on at all three 
Lear, liic., plants. Totalling 5.6 million, 
tlic expansion breaks down into 200.000 
SCI. ft. of Santa Monica, Calif.. 14.000 
sq. ft. at Elyria. Oliio and 170.000 sq. 
ft. at Grand Rapids, Mich. 

To meet increased demands for its 
])roducts. .American Bosch Anna Corp- 
ii.is initiated a SI. 104.000 addition 
to Its Coknnbus. Miss., plant. This 
doubles the space of the Mississippi 
f.icilitv. 'ITic compani' also is more 
than half wav through a 51.5 million 
modernization program at its division 


Automotive and Aircraft Division 
AMERICAN CHAIK & CABLE 
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at Springfield, Mass., and is moi ing the 
excciitiic offices out of tlic. Garden Cits' 
plant to make room for more engineer- 
ing offices. The new' general offices will 
he ill nearby Ileiiipstead, N. Y. 

Varian Associates. Palo Alto, Calif., 
electronics firm, plans to grow to three 
times Its present size in tfie next tlirce 
sears. I'inal size will be 500.000 sq. ft, 
of rcscarcli, des-clopnicnt, manufactur- 
ing and administrative areas. 

Jack & llciiitz, Inc.. Cleveland, has 
])urchascd two plants in nearbs Bed- 
ford Heights, Oliio, for systems research 
and prototspc production. 

Aitiericaii Machine & Foundry Co., 
has been assigned a 200,000 sq. ft. 
plant in Rochester, N, Y„ bv the -Ait 
I'otce, and an 511,000.000 initial pro- 
duction contract by the Radio Corp. 
of America, as AMP’s put of an RC-A- 

Curtiss-VVright Corp., W'ood-Ridgc. 
N. J., is adding an SO sq. mi. Nuclear 
Materials Uiboraton- as part of its Air 
P’otce nuclear propulsion ptogtaiii. 


NEW AVIATION 
PRODUCTS 


A pneumatic starter for commercial 
jet engines, an aircraft cabin heater 
testing unit and a test stand that 
checks out propeller siuchroiiization 
under simulated flight conditions arc 
tlie latest developments placed on tlie 
market bv a New York equipment firm. 
• Pneumatic jet engine starter Z784, 
was originally designed for the U. S- 
Air I’orce, and is capable of starting 
powcrplants, such as the P&W’.A J57 
in less than 50 sec- the maker reports- 
Truck-mounted (sec photo), the gas- 
cnginc-driicn two-stage compressor de- 
livers 125 lb. ''min. of air at 55 psia. 
and 550T outlet temperature. The 
starter automatically unplugs itself 
from tlic engine. 



• Cabin heater tester JII-2 accomnin- 
dates units through 600,000 I5tu. hr. 
with dimension.s to 60-iii. long and 16 
in. diameter. Blower capacit)' is 2,200 
cTpm. at 20 in. of w-atcr. flosvmetcr ca- 
p.icits to 60 |jpli. of Iso octane and 
24-ill. manoiiictci capacih. How chat- 


DESIGN 

ENGINEERS 


and related professional fields of Stress, Weights and Balances, 
Tool Engineers. Chemical Processes, Thermodynamics 

FOR A BETTER WAY OF LIVING 



Hue near beaiilifnl San Diego, California in lovely Chula Vista on 
the bay. Beaches, mountains, desert resorts, Hollywood, Old Mexico 
all nearby — outdoor family living in scenic surroundings and 
America's finest year-round climate. 


AND A BIGGER FUTURE 



learn about Rohr and the unusual persona! security and opportunity 
you find here at this large, progressive, growing Company. Learn 
about the new, challenging engineering programs at Rohr, the sound 
management policies, personal benefits, chances for rapid advance- 
ment, company-w'ide team spirit — and other career advantages that 
do make Rohr Aircraft Corporation a better place for you to work 
for a bigger future. 
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U, S, Nevy Pholo 


F4D Skyray 
. . . Navy’s 
Sunday Punch! 


Hie Navy’s F4D Skyray — newesl all-weatber fleet in* 
terceptor — gets its deadly sting from its Westinghouse 
Aero 13 armament control system. 

Visibilit>- good, or zero — when a Navy pilot is search- 
iog out enemy targets io a Douglas F4D, a blip on his 
Aero 13 radarscope shows him where the iovadiag 
planes arc. He selects the appropriate target and locks 
on, tracking. The Aero 13 computer calculates the 
proper attack course (at the pilot's option) until the 
target is in range. Directed by the Aero 13, the weapons 
are fired at the right instant — another intercept missioa 
is accomplished! 

The Aero 13 embodies advanced design for conven- 
ience of insiallaiioD and maintenance, by cylindrical 
packaging, which is adaptable for the nose of any 
modern high-speed flghter aircraft. It consists of hinged 
panels which can be swung outward and downward for 
quick maintenance. 

Each panel section in turn contains removable sub- 
assemblies. Complete circuits can be checked with test 


equipment simitar to an ordinary rube tester. Built-in 
test points in the radar subassemblies provide quick 
localizing of trouble. 

Latest in the Air Arm Are control series, the Aero 13 
is a refinement of an earlier Wcstinghousc development 
that scored the flrst blind kill of an enemy aircraft over 
Korea. It is one more example of creative engineering 
by Wcstinghousc — airborne defense systems to keep 
America free. 

For assistance in specific fields of airborne electronics 
defense systems, contact Wcstinghousc Electric Corpora- 
tion, Air Arm Division, Frieodship International Air- 
port, Baltimore 27, Md. J-91049 


The Air Arm Systems Family 

Fighter Armament Bomber Defense Flight Control 

Missile Guidance Special Purpose Syscenss Components 



The Aero 13 incorporates the complete radar and computing 
system in a unique barrel-type package which fits perfectly 
in the nose of the aircraft. Overhead slide-rail mounting 
provides easy piiU-oue for service. 


HMTCH WesnNQHOUSEr 

WHERE Bie THINGS ARE HAPPENING FOR YOt/ 


MALLORY* SHARON reports on 

'u’Q'u'^KinyRfl 



More TITANIUM CAPACITY 

. . . more on the way! 


• With the turn of a dial, the first 
new titaniuin melting furnace in 
Mallory-Sharon's current expan- 
sion program goes into operation. 
Like its predecessors, it is re- 
motely controlled from a master 
panel, with actual melting oper- 
ations conducted in heavy vaults. 
Meanwhile, construction of sev- 
eral additional, larger furnaces is 
underway. The result will be a 
tripling of our capacity by Jan- 


uary, 1957. All these facilities are 
based on "Method S”— the con- 
sumable electrode double melting 
process which Mallory-Sharon 
introduced— and which is now the 
standard of the industry. 
Titanium’s strength, lightness, 
and corrosion resistance have built 
a demand that’s unprecedented 
for a new metal. Mallory-Sharon 
intends to meet the need with mill 
products of the highest quality. 


'cferistics ate controlled iisiiig an iris 

• PtoiHlIer synclironizet tester PS-^. 
designed in conjunction with Ilainiltoii 
Standacd Division of United Aircraft 
Cotp.. is a self-eonfciincti floor-inountctl 
unit. Power sup))!\ provides infiniti' 
voltage control to eiictfi/x- the circuit. 
I'nder test. Hav ing four electronic vjti 
able speed drivcv, the machine i :i 
check new or overiianlcd synclitonizers. 
tacliometer gcncratorv and stepinoto 
heads. 

Greet llydtanlics. Inc.. New York 
International Ainxirt, Jamaica 30. 
N. Y, 

Helicopter Moves Control Tower 

•A complete airport control tovvee 
with air conditioning and lieiiting, 
tliiit can be transported bv liclicopter. 
plane or truck, is now available to 
civilian.s. Unit comprises radio-tcie- 
phoiic. ttansmitting and reeciving 
equipment, acrological instrument.',, 
field lighting coiitroT facilities and pro- 
vision for field telephones. 

Al'ickes Engineering & Construc- 
tion Co., !2th St. &• h'crrv Avc., Cam- 
den 4, N. J. 



Pump for Missile Pressure 

Positive displacement totarv vane 
|,iunp RG-10090-C for missile pres- 
surizing applie.itions nr fur supplying 
oil-free ait to avionic equipment, has 
IcSOOS cu. in. displacement per evo- 
lution. No seals or packing are used. 
Positive starting and pumping is pos- 
sible at — 6iP. Rated cap.icity is 700 
cu. in./niin. at b-SI'. There is no loss 
of system pressure tlimugh pmn|S wlicii 
it is stopped doting intcmiittcnt opera- 


MALLORY-SHARON TITANI 

MALLORY 


UM CORPORATO 



H ARON 


Motor is 0.3s3 lip. at 4S tpm. with 
l!5 V. a.c.. dOfl-cvcic three-phase 4S0- 
mavimum u-.itts continuous-duty at 
XOOO ft. .iiuhiciit altitudc- 
Lcat-Romec Disisioii. Lear, Inc., 
Elyria, Ohio. 
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ALSO ON THE MARKET 


K & P Ratolarm, vibration-proof flow 
alaini, uses two snap-action electrical 
contaels vvliidi ate drasvn together to 
set off alarm by passage of a niaguctic 
float extension rod. Switeli c-aii be posi- 
tioned in mounting frame citlicr abosc 
or below the magnet in flo.it extension 
rod to give a signal for either Ingb or 
low limits of flow. Multiple alarms may 
be incorporated for special applications. 
-Kischer & Porter Co„ 553 Jackson- 
ville Rd„ llatboro. Pa. 

Statistical aceelcromctcr counts mimbcr 
of times prc-selc-etcd G levels are 
equalled or exceeded. Unit can be fur- 
nished with fonr-chaimcls or five-chan- 
iicls. witii each sensing element .irr.ingcd 
to respond to acceleration in one of two 
planes and in one ditcclion for the se- 
lected plane. Each channel can be 
fiictory-sct to count at any level from 
2.5 to 10 Gs absolute, in inctcincnts 
of 0.5 G inininumi; accuracy of setting 
is 0.2 G (sbatic calibration).— Maxson 
Instruments, Division of W, L. .Mas- 
son Corp., 47-37 Austell Place, Lung 
Island City 1, N, Y. 

Overheat detection unit developed to 
prevent overheating and damage to air- 
craft uindsliiclds. Unit consists of sens- 
ing probe containing a tlicnnistot de- 


tector and a control box containing 
.miplifier .md control circuit. Detector is 
.idjustiible over range of 170-270 E with 
a maximum diflercaiti.il of ilOT 
tliruugliout the range; it conforms to 
.'pplicable sections of gcivermnent eii- 
viromnentiil spcvificatioii MlL-E-5272.\. 
-.\viatioii Products Division, I’cnwal, 
Inc., .\shlaiid. Mass. 

Intcrvalometet, equipped with as many 
as eight timing switches, opera Ics at dif- 
feient intervals varying from 0.01 to 
20 sec. Unit mav lie .idapted to perform 
any operation tlvat can be undertaken 
by automatic switches, and is being used 

guidance systems in .lircraft. Item lias 
double-flange mount ,md is II in. in 
diameter.— Motronics, Corp., 241 Con- 
cord St., Glendale. Calif. 

Micro-Iiaidncss tester and mel.illuigieal 
mieroseope, of non-destructive tvpe, has 
a load-weight range of from 25 to 
1,000 grams and requires only one min- 
ute for a complete test cycle. Inter- 
eliangcabic vise accessories permit unit 
to be used for testing small precision 
ground or lapped parts, small diameter 
wires, very tliiii materials, etc. Vertical 
capacity is 21 in. and maximum spread 
of standard vise jaws is 1 tl in. Camera 
can be attached to eyepiece for mak- 
ing pliotomicrographs-— Sheffield Corp., 
Dayton. Ohio. 


BIG or SMALL 
they all 

SHINE BEST 
SHINE LONGER 
SHINE EASIER with 



STEEL 

Every Kind 
Quirk Delivery 

Aircraft Quality Alloys 
and Stainless Steels 
also bars, structurals, 
plates, sheets, tubing. 

RYERSON 
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Why ute 19 tS 
Syarhrtut In I9S8 
tlo»lgn»? 

In equipment irhirh mnut 
h*’ lloirn, you leant the leniil 
ponslblr bulh anil welghl. 

Clifton Prectulan'K new Sleo H nvrlaii 
of SynrhroM In In produrtlon iinil prorlillnff 
tht> hlyhoHt areurnoy anil rvllnhlllty In the 
InduKlry. Saniplon from ntorh. Write or phono 
.H.Xdlnon H-2IOI (.<ili<(>Hrfe<in Pliilailolphia) 

STANDARD UNITS ROTOR STATO 


IMPEDANCE 



Tt»nntnll(t>C T, 
Trinsfliiltet>C.T, 

Parallel CT'a 

Ti3nimi]ter^DineTentiia>C.T. 
Senea Vecler^liectncal Peseluer 
Serial Vectai Reuleert 
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1 CGC ! A-;+4i etc 8 A a 

5 CGC-!-A-J>COC-l-A.)->CTC l-A-l ?a|+iJS4 

5 CVC-IAI+CSCI-A-I SS+|2» 3H-j6» 

I CVC-8-AI+-CVC-B-A-1 

' CGC'!'A-2>C8C'i'A.| 


' HrlloaGoaCT 
' UK load on CT 
I SK load or Cl 
I cr Inlerartion Vi‘ Ml 
I Ct Output la Hi Z 
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How to Prepare Papers the Easy Way 


(/ii 3 (sfk, “Skij//-fo-Skii/) Comniiiiii- 
ciifioii oi 7'tc/iiiical Ideas.” given by 
I'bilip j. K'lass, Avionics editor of Avia- 
film \T'cc(c, af f/ic .Vational Cnii/ereiicc 
on AeronaiKical Electronics at Dayton. 
Ohio, four simple principles were de- 
scribed for improving effectiveness of 
[japers at fechnital meetings. Beeaiisc 
many conijjanies bate a.skcd to repro- 
duce the paper for flicir staffs, -\vr.M iON 
W rek is piiblisliiiig it) 

By Philip J. KUas 

llic time Inis come to do something 
about one of the brutal forms of tor- 
ture devised by cis iliTcd man. the hun- 
dreds of tcchnieal talks dcliieted every 
; ear at dozens of technical conv entions. 

'Hie amazing thing about these pro- 
ceedings is that in a single year engi- 
neers will spend several million man- 
hours, or several thousand man-vears, 
sitting and listening to technical talks. 

If we are to make efficient use of our 
most critical natural resource— scientific 
manpower— there can be onlv one rea- 
son that justifies an engineer in taking 
Ihc liiluable time of hundreds of his 
colleagues. 'Hiat is to transmit techni- 
cal information into the licads of his 
audience. 

Conversations with dozens of engi- 
neers on this problem, coupled with my 
own experience in sitting through sev- 
eral hundred technical talks everv vear 
leads to this conclusion: the efficienev 
of our skull-to-skull communication is 
far too low. \'o respecting engineer 
would turn nut communications sys- 
tems which had such pout mfoniiatioii 
transmission capabilities. 

W'c can greatly increase the efficiency 
of out skull-to-skull communications 
and simultaneoush reduce the human 
torture that now accompanies technical 
t:ilks if engineers n ill apply a few basic 
engineering principles to the prepara- 
tion of their talks. 

’[’he first of these principles: 
Determine Objective 
Imagine a project ongiiiecr calling his 
group together and saving: 

"Men, let's go into the lab and de- 
velop some new piece of equipment. 
Don’t know whether it should be a 
radar, an autopilot, or a digital coni- 
puter . . . but let’s get st.irtcd and 
wc’ll sec what comes out.” 

liven willi the |jrcscnt engineering 
shoitaBC, he’d probiiblv be fired. 

If tills project eii^neer announced 
that Ihc objectisc of the new develop- 


ment nas a new radar, would any- 
one cstn lift a finger before it had 
been deteimined whether the equip- 
ment was for land. ship, or airborne use, 
and whether the objectisc was to design 
a smaller set. one svitli greater range, or 
to meet some other specific require- 

Yct. how inauv engineers will begin 
to write a technical paper, and cs-cii fin- 
ish it, without ever a.sking themselves: 
"What is 111 ' objective?” 

It is not sufficient that the prospec- 
tive speaker detenniiie that lie is going 
to discuss the AN/.\PS’-99 radar. His 
objectisc must be far more specific. 
l•■or example, the speaker should first 
decide whether his priniarv objective 

• Reveal a new scientific discovery in 
radar propagation, or . . . 

• Describe noscl operational features of 
the new radar, or . . . 

• Describe noiel circuit design details. 

• Disniss novel packaging teebniques 
employed . . . 

,\s bad as the speaker is who has no 
objective, equally dangerous is the 
speaker who has too many objectives. 
No one can svork in any field for es’cn 
a fesv weeks without aecuniiilatiiig more 
knosviedge than he can disseminate in 
the 20 or 50 minutes normally allotted 
fat a tcchnieal talk, ’["he speaker svha 
tries to tell every thing he knows in 20 
minutes usually runs out of time with- 
out getting across any of his ideas. 

Hie second principle is: 

Analyze Audience 

.\nal\7.ing your audience consists of 
finding out what it is likely to knoiv 
already about your subject matter, what 
it would like to Icam and what it can 
most profitabh use. \5’licii a ptospcc- 
ti'C speaker f.iils to analyze his audi- 
ence. he is likely to tumble into one 

• He may waste his precious few min- 
utes, and the time or his audience, in 
discussing the obvious and well known, 

• lie may quickly lose his audience by 
jumping deeply into tlic subject, assum- 
ing that cvcrycinc else is an expert, too- 

Siippose an engineer were going to 
give a talk before the Davton Confet- 
tnee on .\cT(iii.iiitie.il lilectronics. It 
would be safe to assume that most of 
the audience knows well the general 
pniblcnis that face designers of air- 
borne avionics cquipiiiciit— wide tem- 
perature ranges, extreme altitudes, and 


severe vibration and shock. Unless 
there is some niiique environniciital re- 
quirement which the eqiii|)ment to be 
described had to meet, there is mi need 
for the speaker to waste time by detail- 
ing environmental requirements. 

On the otlici band, if tlic talk were 
on the subject of the effects of nuclear 
radiation on electronic coinponents. 
chances are that many of those who 
would attend this partieiilar comeiition 
would be a bit hazy on the differeiiee 
between beta and gamma radiation, 
’llicrcforc. an .inlysis of the :nidiciicc 
would suggest that the speaker explain 
a few nuclear fundamentals earl' in his 
talk. 

W’hcn a prospccti'c speaker analyzes 
his audience, lie should find out what 
lias been written on his .subject in tlic 
technical and trade press, ’llie easiest 
w-a'' to do this is to ask the company 
librarian to make up .a bibliograpliy on 
the subject, then take time at R-.ist to 
scan the publications listed. 

hor example, take ’I’acan. I doubt 
"hcthcT there is am one in the ai ion- 
ics field who hasn't heard of Tae.m, and 
most base a general idea as to wliat 
Tacan is and how- it operates. Vol- 
umes have been written on subject in 
the a'iation and electronics trade press, 
-^n engineer delivering a paper on a 
specific phase of Tacan equipment de- 
sign can safely assume fiis audience 

\\'hen the prospecti'c speaker has 
determined his objccti'c, and analyzed 
his audience, tlien-but only then— is 
he ready to start writing. Tlini he is 
read' for the third principle; 

Capture Interest Quickly 

-\ny s|)cakcr who thinks he has a 
captii’c audience is badly mistaken. 

I’iicrc Ilia' be a few' in the audience 
who are sitting on the edges of their 
chairs, "-jiring for pearls of wi.sdom to 
fall from the speaker's lips— but they 
" ill be very few in mimber. Tlic others 
"ill be musing on the last speaker’s 
talk, or the diildrcn’s smallpox, or liow 
the project is going back at the office, 
or wiicthcr an airplane reservation will 
come througb- 

These extraneous ideas, or ''miisc." 
arc a challenge to the speaker to break 
through. Not only must the speaker 
capture attention and intcTCst-lic innst 
do it quickiv. Initial ciiriosih must be 
coiwertcd quick!'' into audience inter- 

If wc were to plot a cur'c of a t'pical 
technical talk it would look sonietliing 
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lick that at right. Here Interest is 
|jloftcd the '^'-avis as a function of Time 
(duration of the talk). Interest usiialh' 
builds quite slowly, if at all. 'niis i's 
because the typical technical talk be- 
gins u'ith dull preliminaries or a tedi- 
ou.s hi.ston of the project. It is onh 
about half n-av through that the usual 
speaker giv es his audience the first glim- 
mer into what is new. or how it can 
be put to use. 

The interest curve for an ideal tech- 
nical talk (right below) shows a burst of 
interest at tfie start of the talk, which 
continues to build as the talk prog- 

,\ny speaker can organize his talk to 
follow this curve if he will l^gin b\ 
telling his audience something new or 
novel. He can then build upon this ini- 
tial interest by telling his listeners how 
they can apply it or benefit from if. 

It is not sufficient to stick this in- 
formation info a talk somcwhetc along 
the line. W’itliiii the first hvo mimites, 
the successful technical spc.iker should 
answer two questions for his audience: 

• \Miat is novel or new? 

♦ I low can I ajjply it or benefit from it? 

h'or cvample, .suppose that the sub- 
ject of the talk is ".■\ Semiconductor 
Gipacitance .Amplifier," and the ob- 
jective is to inform the audience of the 
existence of this novel amplifier and 




INTEREST CURVE 

(Typical technical talk) 




TIME 

IDEAL INTEREST CURVE 





The 


speaker might begin (iis talk this was: 

"If you arc now working with di- 
electric am|>lificrs, sou’ll svant to in- 
vestigate .a new type which uses a sim- 
ple junction diode, biased in the reverse 
direction. Coinjjarcd to the famili.ir ca- 
|)acitancc type dielectric amplifier, the 
new scmi-coiiductnr dielectric amplifier 
offers higher and more stable gain, and 
greater power handling capacifs." 

This should then be followed by a 
brief description of the fvpe of appli- 
cations where the new circuitry can be 

Oisec the speaker has whetted audi- 
ence appetite, the listeners will be will- 
ing. even anxious, to plow through more 
difficult technical details of circuit 
parameters and design. 

Not Original 

■|1ic foregoing is nut a novel idea. 
W hen tcehniear p.ipers ate published, 
fhev usuiills are preceded bs a brief 
abstract which giscs the reader a pre- 
view of what's Cuming and what’s new . 
Tliis same general approach is used in 
newspaper and magazine articles. Ilic 
first |)ar.igraph tries to arouse interest 
and sinuirtancouslv give a capsule sum- 
mary of the whole story, 

lliis docs not mean that a technical 
talk sliould be preceded by a drv ab- 
stract. lilt spc-akcr’s opening words, 
like those of ans professional writer, 
should be chosen e-arcfully to challenge 


TIME 


the listener to sti< 
next 20 minute-s. 

riic fourth, and final, principle for 
improving the efficiency of our skull-to- 
skull communication of technical ideas 

Match Audience Passband 

When it comes to receiving technical 
iufoiniation. the human mind has a 
much narrower passband for informa- 
tion obhiined through the ears than 
through the eyes. 

I'Vn example, when you read a tech- 
nical paper sou can set your own indi- 
vidual [ace. If you come to a difficult 
part, you ears pause, think it over. re- 

But listening to a technical talk, vou 
must proceed at the speaker's pace. If 
s'cni [j-ausc to try to fi^ire out Ins last 

often lose the train of thought com- 

what does tliis mean to a technical 
speaker? If his talk involves ans degree 
of technical sophistication, if ine.m.s 
that he should write tsvu sersions of bis 
[saper— one for oral delivery, the other 
for public-jtioii. 

Tiic oral version sboiild rise simple, 
quickly understood words, and short 
sentences, hi delivering the talk, the 
speaker sliould pause frequently, par- 
ticularly after a tough pasvige. to give 
his listeners some thinking tiinc-a few 
moments to grasp the meaning. 

The Place for Math 

The oral version must 1 k' partieularlv 
sscll organized. Every idea should logi- 
calls lead to the one' that follows, with 
suitable trausitionars phrases to help 
(he listener bridge the gap. 

In the oral presentation, lung mathe- 


matical derivations should be held to 
the liarc.st ininiimim. After sitting 
through half a dozen technical talks in 
one morning or afternoon, even the 
brightest engineers have trouble whip- 
ping through a long exercise in higher 
mathematics. 

I'he more detailed mathematical 
treatment belongs in the printed ver- 
sion. If the convention proceedings 
will not be published until some 
month.s later, the engineer should have 
his compiiny mimeograpli a few hun- 
dred copies of the written vetsion. 
These can be placed at the back of 
the hall for those who are interested. 
More and more speakers arc following 
this practice. 

$e of Slides 

One of the most important :ipplica- 
of this principle Is in the ptefxita- 
nun and use of slides. 

How often iiave vou seen a speaker 
flash a slide on the screen? Witlioiit 
giving the audience a split second to 
examine what has been plotted along 
the "X" and "Y” axes, he immediately 




i and s; 


"You’ll note that foe a flow of -1.6i lb. 
|)cr minute, vve get a tube teinperature 

of 200 deg." Just about the time th.it 
the audience has succeeded in orient- 
ing itself as to what is plotted against 
what, the speaker signals for the next 
slide. 

Mlicii a slide is first exposed, the 
speaker owes it to his audience to 
p-ausc for a few moments, llicn he 
should tell them what is plotted along 
the ordinate and abscissa, and give the 
units of measureineiit. If the slide lias 
a family of cuncs. the second variable 
should be identified. 

Only after the audience has Irccn 
[iruirerly introduced to the slide, should 
the speaker proceed to point out the 
characteristics of interest. 

'llicn there is the speaker svho looks 
at his slide, finds that he's having trou- 
ble deciphering the small print, turns 
to Ills iiudicnce, and savs; "I hope vou 
all c-aii make out the figures on mv 
slide." 

Curves and tabulations of data pre- 
pared for slides should differ sharply 
from those used in the published ver- 


should he used to label ail information 
that is included. 

The reason is that a slide seldom rc- 
inaiii.s on the screen long enough for 
the audience to study its many implica- 


I'Acii if it does remain on the sen 

siiimitaneouslv study the curves : 
follow what the speaker is say ing. 
An example of a good set of cui 
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well-designed for slide use is shown. 
Here mean tube life is plotted in 
hours as a function of ambient tem- 
pL'niturc, both in degrees centigrade 
(along the top) and in degrees Kelvin 
(along the bottom). Ilic curve on the 
left sliows tube life in the present de- 
sign of a certain equipment, the curve 
on the right tube life if equipment 
beater voltage were changed to the 
ideal value. 

The operating temperatucc limits arc 
clearly set out in the white blocks to 
svive the audience from having to pick 
them off the X-axis. I'he range of mean 
life values are similarly shown on the 
left. 

'I’he original slide, prepared by an 
RC.A engineer, was in color, a helpful 
addition to am- slide. One color was 
used to show the characteristics of the 
present design, a different color to show 
the characteristics for ideal heater volt- 
ages. 

Human Engineering Needed 

learned to apply principles of human 
cngiiiceriug to the design of their 
equipment. Now it is lime to apply the 
same kind of human engineering to the 
design of their technical talks. 

lire principles arc easy: 

• Detcmiiiie your objective. 

• Analyze your audience. 

• Cap^rc audience interest quickly. 

• Match the bandwidth of your talk to 
your audience's passband, 

Tlictc is one more axiomatic funda- 
mental of good avionic design. Never 
drive vout tubes or equipment far bc- 
voiid flic saturation [loint, Tliis applies 
with equal validitv to any tcclmical 
spe-aket and his audience. 


H 


FILTER CENTER 

vOOOOQ; 


► Summer Computer Courses— M'avnc 
State University will hold three week- 
long courses, July 23 to .\ug. 11. on: 

• Automatic computers, their applica- 
tion and evaluation. 

• Electronic data processing in business 
and govcrnnicnt. 

• Applicab'on of eoni|iuters to engineer- 
ing, science, and industry. 


A. \V, Jacobson, Special Summer Pro- 
gram. '(Vayne University, Detroit 1, 
Mich, 


►ECM To Gentile-Procurement of 
electronic countermeasures equipment 
will be handled by Day ton (Ohio) Air 
Force Depot, Gentile AF Station, effec- 
tive July 1, Tlic move is part of Air 
Materiel Command decentralization of 
procurement responsibilities. ECM con- 



tractors should address future inquiries 
to Gentile, attention MDPII. 

► Ingenious Reemiting— .Another novel 
approach to recruiting engineers was 
tried by Stromberg-Girlson during re- 
cent Davton avionics conference, (com- 
plimentary newspapers slipi^ under 
hotel doors the first day carried a note 
reading; "Welcome to the .Aeronautical 
Electronic Conference. Please accept 
this copy of the Day ton Journal Herald 
with our compliments. See our ad on 
page 8 for cngiiiecting opportunities." 

► Taxi Radar For Scattlc-Tacoma— 
British Decal Q-baiid airport surface 
detection radar is being installed at the 
Scattle-’l'acoma International .Aiqsort, 
following technical evaluation tests at 
the Rome Air Development Center. 
Dccca taxi radar was described in 
.Aviaiion Wekk. June 20, 1955. p. 51. 

► Add Another Inertial Guidance— 
•AviATtoN Week's list of companies ac- 
tive in inertial guidance (Jan. 23, p. 79). 
since supplemented bv reports from 
other firms active in the field, should 
include M. ten Boscb, Inc., Pleasant- 
villc, N. Y. Company says it is now 
completing a prototy|)C inertial system 
under military sponsorship which it 
expects to "be remarkable for accuracy 
ovCT long distances, genera! applicability 
and minimum complexity and size." 


M1L-E-5272A environmental require- 
ments, have excellent isolation, VSWR 
and insertion loss figures, according to 



• Hydrogen thyratron, Model BL-257, 
is clcetrically similar to Model E37A 
but ruggedized for vibration and high 
impact service. Tube is rated for 5G 
from 60 to 500 i^, 3G from 500 to 
1,200 cpv, plus 6 o 6 impact. Operating 
temperature range is — 50C to 90C, 
and altitude range is up to 10.000 ft. 
Peak anode voltage is 8 lev., with 100 
nia maximum anode current. Bomac 
Laboratories, Inc., Salem Rd., Bcverlv, 
Mass. 


NEW AVIONIC 
PRODUCTS 


Component's & Devices 

• Sulvminiatnrc RE switch, for airborne 
radio and radar, available for frequen- 
cies up to X-band. Switches arc avail- 
able in SP-tT. SP3T. SP2T. DP2T, 
DP3T models, fail safe or selective, re- 
quire 0.1 amp maximum at 28 v.d.c. 
tar operation. Units reportedly meet 


• Rate gyro, Mode! 36129, oil-filled, 
has non-hcated temperature sensitive 
mechanism for maintaining linear damp- 
ing ratio over temperature range of 
— 5-iC to 71C. Gyro is available with 
standard rates of from 15 to 200 deg./ 
sec., and motor excitation of 115 or 
200 V., three-phase, dOO cps. Gyro has 
precision pot pickoff which provides 
signals up to 70 v., with 14% linearity 
or better. Unit comes in 2-in. diameter 
ease. G. M. Giannini & Co., Inc., 918 
East Green St., Pasadena 1. Calif. 
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• Siib-iiiinialure power supply, for air- 
bonic use, pror idcs 160 \.d.c- at 100 
iii.i. and 6.5 v.a.t. at > amps, operates 
from 115 v.ae. 400 qjs power input- 
Unit has inherent regulation of l\'Tc 
from zero to full load. Power supply 
measures 1x5x9 in., weiglis 21 it. 
L.md-Air, Iiie.. Instrument &r Elee- 
tronic Diy., Oakland Airport, Oakland, 
Calif. 

• Snb-ininiatnre a.e. relay, Trpe HC- 
2SM-R, operates at frequencies ranging 
from d.e. up to 10 kc. Relay is a\-ail- 
ablc with operating yoitages of 6 to 115 
y.a.e. or d-c,, operates up to HOC. lias 


• Miniature tube .shield liner, for con- 
ducting bulb licat to tube shield and 
cliassis, is made of beryllium copper to 
gi\c if s)>tiiig properties whicli can ac- 


commodate slight diScrcnccs in bulb 

eontnet with tube sliield. Liner isasail- 
able ill eitiicr black cadmium plate or 
Ilenderlubc finisii 402A. Intcrnati inal 
Electronic Research Corp., 145 West 
Magnolia Bhd., Burbank. Calif. 

• Sub-miniatnre tube socket-holder, pro- 
sides support for holding standard Ebe 
or Cinch button or press-type tube 
sockets as well as tube itself. .Atlas 
E-E Corp., Bedford Airport, Bedford, 
Mass- 

Laboratory & Test 
Equipment 

• Losy-ftequciicy lascillator, Nfodcl 
202C, coyers band of 1 cps to 100 kc. 
in five ranges. Unit deliscts 160 mw.. 
has aceiinics of 2/f. with frequency 
response fiat with 1 db. oscr full range, 
less than i'< distortion abose 5 cps. 
Hum soltagc is less than 0.19 of rated 
output. Price: S500 f.o.b. factory. Hew- 
lett-Packard Co., 275 Page Mill Rd.. 
Palo Alto, Calif. 

• Regulated d.e. power supply, Model 
MR 552-15. has output range of 5 to 
56 ''.d.e. at 1 5 amps, with static regu- 
lation of i%. ripple less than ms.. 
and dsuamic regulation less than 1% 
for 109 line transient, less than 1.5 
S-, for 109 load transient. Response 
time is less tlian 25 ms. for line tran- 
sients. 1 50 ins. for load transients. Unit 
operates from 80-150 s-.a,c., 60 cps. 
Magnetic Research Coq).. 200-202 Cen- 
ter St.. F.l Segundo, Calif. 



coiifjcts rated at 5 amps rcsistiie, 1 
amp inductive at 28 v.d.c. or 115 s-.a.c. 
ReLiv measures J in. dia. x li in. long- 
Hi-G, Inc.. Bradley Field, XA'indsot 
Locks, Conn. 



Quick Decision 

Duiiglas Aircraft Co. is using cli>scdK;irciiit television to nuke quick, critical decisions on the 

oil the part, the l'\' installation is liscd to flasli an enlaced image of die iiiachiiicd' pails 
on a 21-in. screen in the engineering de]Kiit»icnt, nraily a mile fiuiii the pioductiun Bom. 
Hiis allows the design engineer to make a quicker final determination of the aeccphabilits of 
the part, minimizing production dclajs. C. J. Herlel, chief production liaison cii|iiieer, is 
sealri in center. 


• Infcrferoinctcr. Model AT-16. meas- 
ures absolute displacements down to 
4 X lO"" in. Unit operates on Eabrs- 



Perot Principle, can measure displace- 
ments having frequencies in range of 
500 to 25.000 cps. with accuracy of 
6'f. Gulton Manufacturing Corp., 
Mctiichcn. N. f. 


Produefion, Field Testers 

• Portahle jimetion tiansistoi checker, 
tests for collector leakage with grounded 
base, collcetur current at zero base cur- 
rent, and basc-to-collector current gain. 
Dcvicc cun check PNP or NPN tspes. 
Price; S31.50. Instant Circuits Dry.. 
of .Alfred W. Barber Laboratories. 52-44 
Francis Lew is Bhd.. Flushing, N. Y. 

> Radio interference tlueshhold indica- 
tor, I spe 91296-1. for use with Stod- 
dart Radio Interference field intensits- 

range of 50 cps to 1,000 me., w^ actu- 
ate warning light or bell when radio 
interference exceedv a pre-set Icsel. 
Stoddart .Aircr.ift Radio Co., Inc.. 6644 
Saiiti Monica Blvd., Hoth-wood 38, 
Calif. 


• .Automatic capacitance bridge, dis- 
plas's mcasurcmcirt instanfaneously 
w ithout balancing operations. .Accuracy 
is within 0.1 mmfd. over entire range 
of 0 to 1,000 mmfd. Dcs ice is available 
for eitlicr 400 eps or 60 cps operation. 
Simrnonds .Aerocessoties. Inc., 105 
Wliitc Plains Rd.. Tariytown. X. X. 


New Aa ionic Literature 
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MICRO P-L^ 


i s i o n switches 



MICRO SWITCH has been meeting 
unusual aircraft design requirements 
for almost two decades 


Illustrated here are but a few of 
thousands of precision switch types 
which MICRO SWITCH has developed 
to meet aircraft design requirements. 
Whatever your design need — if it 
calls for a precision switch of extreme 
reliability, long life, small size, light 
weight or whatever— save time and 
money, call micro switch. 

What do YOU want in a small pre- 
cision switch? 

Sealing against eneironmenfaf 
changes and exposures? 

A complete line of environment proof 
and hermetically sealed switches 
with a wide variety of enclosures and 
circuitry. 

Multiple circuit control.’ 

Wide variety of compact switch as- 
semblies for operation by push but- 
tons, rotary selectors, or as toggle or 
gang switches. 

Jtesistance to high temperature? 
Switch designs in wide range of sizes 
which are unaffected by temperature 
changes up to 1000° F. 


Push-button operafeon? 
Illuminated button or sealed button 
subminiature assembbes, two-switch 
assembly for push-button operation, 
multiple-switch panel mounting as- 
semblies and many others. 

Toggle switch assemblies? 
Three-position slide button, scaled 
panel and toggle lever switch, her- 
metically sealed assembly, multiple 
subminiature switch assembly, etc. 
In the long micro switch line are 
many other switches and assemblies 
'hich have contributed to aircraft 




ig them 




of rotary-actuated switches, 
door interlocks, heavy duty and high 
capacity switches. All may be sup- 
plied with actuators and circuitry 
designs to meet specific requirements. 


l OF GOOD DESIGN 
New sealed cylindrical 
switches provide 
unusual design flexibility 



iplete lineof aciation i 


MICRO SWITCH 

A DIVISION OF MIHHEtPOLIS-HONETWELL HEGULtTOR COMPtNV I 

• FREEPOST, ILLINOIS I-'*'"" 1 






. . . bold, imaginative ideas that work, 
that became real serviceable aircraft — the CF-100, 
the Jetliner and now nearing production, 
the new secret supersonic interceptor — all this 

in the short dramatic period of ten years. 

The research, engineering and production 
resources of Avro Aircraft form the nucleus of 
Canada’s newest industrial facility that has proved 
it has successfully met the exacting time schedule 
of the Jet Age and is now at work meeting, with reality, 
the supersonic demands of tomorrow. 


AVRO 


A/RCRAFT L/M/TFD 


1945-1 0 YEARS OF JETl 
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TO 


ENGINEERS 

AND 

SCIENTISTS 



MICROWAVE 
ANTENNAS 
RADOMES 
FLIGHT 
CONTROL 
FIRE CONTROL 
SERVO- 
MECHANISMS 


Dept. S6 

NORTH 
AMERICAN 
AVIATION, INC. 




WANT 

OPPORTUNITY 


Career? 
Challenge? 
Sound Futui'e? 


THIS, IS IT! 
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Lockheed in Georgia 



Ag-2 Plane-Spray Package Nears Test 


Tonancc, Calif.— i'riinsliind Co. jjliins 
an c.\tciisi\c flight C'uluation progiain 
on its .\g-2 aerial a|)plicatioii system 
comprising an airplane specifically de- 
signed for agricultiiial operation and 
a custom-designed spriiv/dust ssstcni. 
First flight of the prototvpe Ag-2 «as 
scheduled for last neck, A production 
model nil) join it soon to speed up 
the test program. 

Ilic initial Ag-2 is stripped of all 
dust . !ic|uid-sj5ray gear for a cle.m esai- 
iiation of the new plane's flight charac- 
teristics; .•\irplai-.c \‘o. 1 «ill have the 
new Transland-designed aerial applica- 
tion system, 'file all-purpose, liigh- 
deiisity dust Oiouid spray systems can 
be used, according to Transland, for 
any agricultural problem anwhere in 
the world. 

Best Features of AG-1 

.Another function of tlie flight tests 
will be to evaluate all data the com. 
panv has rccciscd from various agricul. 
tiiial research stations svith respect to 
optimum patterns and spray distribn- 

Transland designed the Ag-2 as an 
agricultural tool, mco:|joratin| the best 
features of the eN|xrimentiil Weick 
Ag-1, first airplane planned specificallv 
foragticulnital use (A\\' Sept, 15. 195-I, 
p. 21), Five Ag-2s ate on the produc- 
tion line. Completely equipped with 
the dust/spray systems, the airplane 
nill list in the U.S. for approximatclv 
S25.000, 

Models minus equipment also will be 

The airplane «ill noniiallv carrs' a 
payload of 250 gal. of liquid or 2,000 
lb. of dusf or other solid material. 
The applicating equipment includes ,i 
hopper, agitator, gate, spreader, tanks, 
enginc-driscii pump, sahe and sprar 
boom incorporating the best features 
of the company's three field-proven 
systems of (fust eqHi|)incnt and high 
and low liquid spray systems, 
Chemical Systems 

TIic diist 'liqnid-spray equiment fea- 

• Ovei-all perfonnaiicc tailored for 
maximum efficiency in spraying or dust- 
ing with insecticides, fungicides and 
herbicides, distribution of chemical 
fertilizers, seeding- It can be used in 
the treatment of infested forests, the 
restoration of range lands through the 
application of top dressing, weed and 
insect control and defoliation. 


SOLIDS system includes a SS cu. ft. hopper as an int^rjl pact of the fuselage aft of the 


• Separate dispensing systems for sol- 
ids and liquids. By simple salving, an 
operator can change from dust to 
spray in a matter of .seconds. 

Mockup Built 

The system is e.iptblc of dispensing 
solids and liquids simultancousfv. Op 
crators can, in effect, put "dew” on 
foliage in the form of a liquid chemical 
or oil to assist the dust in adhering. 

The solids system comprises a 


S3-cu.-ft. hopper, is an integral part 
of the fuselage aft of the engine fire- 
«al! to the cockpit. Distribution of 
dust is controlled by a rotary gate 
and adjustable vanes located on the un- 
derside of the fuselage. 

To evaluate the spray equipment, 
Transland designed and built a SIO,- 
000 static test bed in which extensive 
tests of pumps, valves, nozzles, were 

Maximum values with respect to 








pil>c diameter, leiigtii and bend »crc 
also detennined. 

The company. rci>orts tliat until now, 
information on tests of this t>pe lias 
iiescr been aiaiLible. Static tests con- 
sisted of u part-by-part analysis- Re- 
•nlls of the over-all spray system will 
ha\e to await (light tests- 

.■\s an example of a static test. Tr.ms- 
laiid ran experiments on all applicable 
pnnips avaikblc, designing seicral it- 
self. to come uji with an cSicicnt liigli- 
density 21-lb- centrifugal enginc-drisen 
unit- Capable of dcliscry rates up to 
240 gal. per min., it features no lubri- 
cation bearings. 

The spray system can carry a maxi- 
mum capacity of J75 gal., distributed 
ill six 62.5-gal, tanks. Tour of the 
tanks arc located in the center wing; 
two in the outer wing iJimcls. 'Ibe 
latter, nomialK used for fuel, can also 
be used for s|)r.iy. in which ease blid- 
e'er-tspe fuel cells are installed out- 
board of the spray tanks. 

Other Features 

Other features of the system; 

• Flow rate indicator calibrated in gal- 
ions per minute to enable the pilot 
to make e<is\' in-fliglit adjushnents. 
Ihcrcbv assuring accurate and sclcctise 

• Flow rates of the spras system range 
f'om i to 20 g.il. pet acre bused on 80 



mpli. airspeed and 45-ft. sw-ath width. 
The company reports ssv;itlis up to 125 
f(. wide can be acliicsed. 

• Spniv boom, located between the flap, 
aileron' ;nid the aft spar of the wing, 
is well nut of the slipstream and easily 
atecssible for maintenance. 

• Non-eortosivc lightweight nozzle 
with interchangeable tips lias been in- 
troduced into the system- Optinnim 


p.ittenis and spray distribution by cot- 
lect iiriz/le sp.ieing across the boom 
will be detennined through flight tests, 
llie comixiiiv tio|>es to aeliicsc an op- 
timum range of :00-S00 micron par- 
ticle size-s at all flow rates ujj to 20 gal. 
pet acre, 

• Isasily operated dump lalvc control 
is prmided for jettisoning tlie liquids 
in a matter of seconds in case of cmcr- 

'The eomp.im- reports interest by do- 
mestic and foreign customers. George 
S. Wing. Traiisland president, under 
whose direction the airplane svas de- 
signed, told .\vuiiox WrKK; 

Foreign Customs 

"We haie had inquiries from poten- 
tial ciistomcrs all oicr the world. \5'c 
bclics'c the demand for the ,iircraft 
will be as hesny in the United States 
as alt of the world combined. In the 
U. S. alone replacements for agricul- 
tural airenift number about 250 a 

Traiisland recently completed a new 
ofiicc-faetoty eoscring >5.000 sq. ft. on 
H acres adjacent to Torrance Municipal 

It prosides a snbstantial facility 
for airplane and spray dust equipment 
production as well a.s engineering and 
test progrran.s. 

PRIVATE LINES 


Natural color aerial photography is 
being used by llyeon .\cri.il Siin'cys. 
Inc., I’asiideiia. Calif., for geological 
iiuippitig projects. 

Yuma County .\irport. .Atiz., will be 
temmiccl Vincent .\1'B on Sept. 1, in 
honor of the late Brig. Gen. Clinton D. 



Planeport Keeps Demonstrators Sheltered 

l aced with the ptoblcm of moving their Cessna dcmuiistcaloi) out of their liaiusirs to 
make loom for escciithe tenants. Lane Aviation Ca>rp„ Columbus. Ohio, had Idcco Co., 
hiiild this opeiiaiir shcHei. It not only kcqis the planes out of tlie weather, but makes 
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Vincent, US-M', fonner deputy chief of 
staff, operations. Air Defense Command 
and Continental Ait Defense Com- 
mand- lie placed an important role in 
dcvelopiiicnt of the ADC Weapons De- 
velopment Center at Yuma. 


Series of four sailplanes has been de- 
signed by William Bticgleb fe.itiiring all- 
islyw'ood kit construction, simplified for 
assembly by amateurs. Model BG-ll is 
a single-place utility glider; BG-12 .i 
single-place Iiigh-perfcmnaiice tyi>c; 
BG-14 a two-place utility and BG-13 
a two-place liigh-pcrformaiice sailplane. 
Tlici- will be asailable in thtcc-t\|>es of 
kits of varying degrees of finish. BG-12 
kits run from Si. 595 to 5695. Brieglcb 
is located at Id Mirage Airport, Adcl- 
anto, Calif. 


Iiictca.scd private fly er facilities budg- 
eted at Phoenix. Atiz-, iiieludcs erection 
of 52 additional T-hangars to cost 
584,000. 


Cantilei'cr hangar costing 5526,525 
will be built for fixed base operators at 
Demer, Colo., Municipal .\iq)orl by 
If.nviii-Ncwman Co. The structure will 
pros’ide approximately 20,000 sq. ft. for 
airaaft storage and a minimum of 6,000 
sq. ft. for offices. 

Aero Corp., Atlanta, Ga., delivered 
its first six lielicnpfcrs to the Army 
following an Inspect and Repair as 
Needed I1R.-\N) contract, c.xpccts to be 
oscrliauling and dcliicring 25 liclicnp- 
ters and IS liaison planes a month by 


Dutchess County Aiqsort Commis- 
sion proposes tliat the city build a 
5175,000 hangar at the airport and lease 
it to International Business Maebitics 
under a 20-yt. contract to house the 
IBM corporate plane fleet. Proposal 
calls for IBM to pay fis c |)erccnt of con- 
struction costs annually plus yearly 
rental of 51,800. 

A Hitler helicopter is used by Fas- 
tener Coqs., Chicago, III., to pick up 
rcprcscntatiscs at Ciiicago airports and 
fly- tiicm to its suburban Franklin Park 

Aero Commander franchise has been 
granted .Minnesota Aitmofivc, Inc., 
Minneapolis, covering Minnesota, 
North and South Dakota and part of 
Iowa 

A contract for a 10,000-mi, aerial 
magnetometer survey of the Ganges 
River basin in India will be handled by 
a DC-5 operated by Spartan Air Sers- 
ices. Ltd.. Ottawa, Canada. The suncy 
is ex|)ccted to uncover large nil deposits 
whose presence has been indicated on 


Free booklet tells how to... 

Add our brains and 
machines to those 
you have now. . . 



You can avoid the pitfalls and problems of plant expansion, 
yet increase production and cut costs, by putting our experience, 
equipment and varied skills to work for you. We’re equipped to handle 
the most complex jobs from drasving board stage to final environmental 
testing. New free booklet describes our facilities, shows our products, 
names our customers. Write for yours today, 

MECHANiCAL atViStON 

OF General Mills 

D«pl. AW7I, 1620 Central Avenue, Minneapolis 13. Minn. 
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EXCERPT PROM HEADQUARTERS ARDC LEHER TO AVIATION WEEK 

There have been so many changes, improvements and advances that another 
special ARDC issue appears very timely and promises to be of the same 
if not greater benefit and interest than the 1953 edition.” 


PUBLISHING DATE 

August 6, 1956 


THE ONE AIR RESEARCH and 

TIMED TO FEATURE 

AIR RESEARCH AND DEVELOPMENT PROGRAM as determined by the 1937 fiscal Air- 
power budget now in debate and to become effective July 1, 1956. 

SPECIAL COVERAGE of the latest critical areas of research — astronautics, super aero- 
dynamics and human factors. 

UP-TO-THE-MINUTE RESEARCH DEVELOPMENTS in avionics, aeronautical engineering 
and missile engineering. 

ON-THE-SPOT REPORTING at all the 12 research and development testing centers of 
AIR RESEARCH AND DEVELOPMENT COMMAND of the United States Air Force 
by AVIATION WEEK’S technieal editors — the largest technical stafT in Aviation 
publishing. 


DEVELOPMENT COMMAND EDITION | 


. . . over 80,000* Engineering-mansgement 
men will read and refer to this vital edition and 
several thousand copies will be made available 
for special service uses. 

Your advertising message placed in the ARDC 
issue will reach Aviation's most influential au- 
dience. 


AVIATION WEEK average net paid AOC clrcufetion 
June-Oecember, 1953^ 54,348. Paid circulation ol 
current issues; 39,839. Recent readership research 
by Advertising Research Foundation shows 1.4 read- 
ers lor every subscriber copy ol AVIATION WEEK 
(leadership deleiinined by personal Interview using 
strict recognition test. Current print order S4.E93 


Get Immediate attention for your ARDC EDITION advertising needs, 
by contacting YOUR AVIATION WEEK REPRESENTATIVE. 

SOI Dhodci-Haverry Sldg.; Oelrolf 96 , SSO PensbKor Bldo.i Oeston 16, 3J0 


AVIATION WEEK If 

A McGRAW-HILL PUBLICATION /Jj^ fr"' ' ■ 




ONLY ONE ARDC EDITION in 1956 will satisfy aviation's "need to know”, with a presentation of the ARDC story. 




Los Angeles— A modific-.itioii p.ielwigc 
for the DC-3 by Garrett Corp.’s AiRe- 
saircli .Aviation Sersite l^isisioii pro- 
Mclcs 20 mpli. greater speed nitlioiit 
inercasii)| linrscpowcr. 

.AiRcseatch's ‘'Maximizer" kit is de- 
signed for simplieitr and easy iiistalla- 
tioii. Cost is approxiniatciv S13.000. 

The kit is designed to reduce drag 
and incorporates an integrated system of 
engine cowling, engiire baffles, oil cooler 
ducting, uhecl-wcll doors and exhaust 

Differences in true airspeeds behvecn 
a standard DC-3 and one equipped with 
the Maximizer liased on 60U brake 
liorsepoucr, is a guaranteed 20 iu|)h. on 
the basis of a gross weight of 23.000 
lbs. at 10,000 ft. altitude with P<S.-\V 
RIS30-02 engines, llic speed factor 
will sary. of course, with loner or 
higher altitudes. For example at 5,000 
ft. with true air speed of 179 mph., the 
Maximizer increases sjiced to about 
197 mph.; at 13,000 ft. true air speed 
of 19-1 is increased to 21S niph. 

The Ahixiinizcd DC-3 flying at 10,- 
000 ft. Kith a gross weight of 23,000 
lbs. using 600 hp. from each engine 
will also gain 200-nii. extra flight range 
or one-hour flight time, nithont addi- 
tional fuel or larger engines. 

The new eowT inereases engine cool- 
ing efficiency by improving the pressure 
distribution of incoming air across the 
front face of the engine. New contour 
creates smoother airflow over the na- 
celles. Engines have tailored flow-con- 


Engine Kit Adds 20 mph. to DC-3 
Withont Increasing Horsepower 


WHAT'S NEW 


pilot and aircraft designer, headed the 
team that produced the Maximizer. 
Equipment and shop skills needed for 
installation do not exceed tliosc nor- 
mally found in a facility servicing DC-3 
tipe equipment, according to .AiRe- 
scareh. Man-hours required for installa- 
tion, excluding baffles, total approxi- 
mately 200 lirs. Distribution of the 
'arioiis items allow a number of men 
to work simultaneously. 


tiol baffles. Greater pressure recoscry 
and improved oil cooling is given by the 
diffuser-entrance design. In addition to 
substantial reduction of the drag bur- 
den with streamlined wlicel well doors, 
a fairing on the tail wheel further im- 
proves the drag reduction factor, 

Beil O. Howard, well-known racing 


Telling the Market 

Biillctiii #37-1, specifications and 
cliaractcristics of 36 precision resolvers 
available in standard frame sizes; Bulle- 
tin #3S2. specifications of 60-cyclc 
and 400-cycle magnetic servo amplifiers; 
Bulletin #371, specifications and gear 


Piper Turns Out Two Apaches Daily 
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ratios for gear-head servo motors, Nor- 
den-Ketav Corp-, 99 P-ark Avc., New 

York, N.'Y llhistrated ease histor 

of power belt conveyor system taking 
baggage from behind terminal ticket 
counter to loading area, i-'icld Report 
96, R;ipids-Standard Company. Inc., 
342 Rapislan Bldg., Grand Rapids 2, 


Catalog of 36 subminiatuic switches, 
auxiliary actuators and switch assciii- 
blics, Miao Switch, I recport. 111. . . . 
Description, specifications, operation 
and |)crformaiice data of US.AE 'I'yijc 
M.A-l.A mobile ait compressor (ground 
support), special engineering release, 
■AiRcscarfli Maiinfactiiring Division of 
Arizona, Sky Harbor .Airport. Phoenix, 
.Ariz. . . . Technical information on 
Model ATIA, Type 20A220 flovviuetcr, 
e.italog sheet RC-1, Rotroii Controls 
Corp,, Woodstock, N. Y, 

Laboratory facilities, technical data 
and SAE specifications of metallic abra- 
sives, Catling No, 556, Cleveland 
Metal Abrasive Co,, SOO East 67th St., 
Cleveland, Ohio. . , . Handling Ma- 
terials Illustrated, covering applications 
and use of fork lift tracii, Towmotor 
Corp., 1226 E.i,st I32nd St., Cleveland 
10, Ohio. . . . Design and applic.ation 
data for belt conves-ocs to handle bulk 
materials, Limbcrollci Belt Idler Book- 
let 2-59, foy Manuf.ictuting Co., 307 
Oliver Bldg-, Pittsburgh 22, Pa. 

lUu.strations, specifications and di- 
mensions of single-, double- and triple- 
action iinderdrivc presses, catalog, 
Danlv Machine Specialties, Inc., 2100 
So. Laramie Ave., Chicago 50, 111. . . . 
Information and drawings of manually 
reset vibration monitors and malfunc- 
tion detectors, Bulletin 500-l.A. Beta 
Corp., P. O- Box 8625, Richmond 26, 
Va. . . . Description and applications 
of Anipco-Trodc electrodes, Bulletin 
W-25a, Ampco Metal, Inc., 1743 So. 
38 St.. Milwaukee, Wis. 


Publications Received 

• The Exploration of .Mars — bv AA’illy 
Ley and NA'crnlier Von Braun— Paint- 
ings by Chcsiey Boncstcll— Pub. by 
The Viking Press, Inc., 18 East 48th 
St.. New York 17, N. Y. S4.95; 176 pp. 

A comprcliciisivc account of existing 
knowledge of Mats, and past and pres- 
ent theories. Tlie authors have out- 
lined a master blueprint for man’s first 
exploring trip to this planet. (Publica- 
tion date; June 22, 1956) 

• .Manna/ of Excelleiif .\fanagemeiits — 
Pul), by the American Institute of Man- 
agement, Inc., a Non-Profit Founda- 
tion, 520.00; 192 pp. 

Companies whose management prac- 



to creative 
engineers 

who want to specialize in 
advanced electro-mechanical research 


If you ate eager for this exploratory kind of engineer- 
ing and you would like lo join a company with ten years’ 
experience in producing advanced electro-mechanical 
control systems, AUTONETlCS welcomes your inquiry. 
Please contact; R. C Smith 
Autonetics Engineering Personnel 
Dept. 991-20AW 

12214 Lakewood Blvd., Downey, Calif. 

Autonetics 


COMBAT 
BOOTS 
FOR THE 
HOK 

/OUIMN 

TME KAAcAN aiacun co>a. 

alOOMriELO, CONN. 


I on a variety of miasions. Equi 


|5Sk 

converts Co an amphibious jack-of-all 
trades. 

To widen the HOK's working sphere to 
the fullest, Kaman has developed a new 
type “bear paw” skid landing fear which 
allows the helicopter to operate from snow, 
ice. sand and mud. This means that the 
benefits of the HOK's high altitude per- 
formance can now be reaiirri all over the 

This devefopment Is one more step in the 
strides Kaman is caking in the interest of 
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PIONEERING is our business 


NEW SYSTEMS 

FOR MEASURING 
LIQUID OXYGEN LEVELS 



NOW BEING SPECIFIED FOR 


GRUMMAN F9F-8T • CONVAIR B-58 
DOUGLAS A4D • CANADAIR CL-28 



u^cnI . . . ^inf!U- 

of .li.al indioalion U .l.-=irr.l . . . llu-r.’ is 
uii ii(l\ smut'll Ilrnclis f:a< 2 iag system to 



BKM)tX AVISTIOX COItfOBATIOX, PAVEX- 


Producls of the Korld’s most 
experienced manufacturers of 
oxygen breathing equipment 



ticcs are worthy of a rating of excellent 
ire listed and discussed in this piiblica- 


• The Grouing Shortage of Scientists 
and Ungincers — Pub. by Nctv York Uni- 
versity Press. \\'.isliingtoi! Square, New 
York '5. N. Y. S4.00. 

Record of the proceedings of a confer- 
ence held in November. 19sS. under 
the auspices of the Edison Eoinidation, 
to discuss United States deficicncs- in 
the training of technical e.xpcrts. 

• \folcailar Flow of Gases — by G. N'. 
Patterson — Pub. by John \Vilcy & 
Sons, Inc.. 44U I'ourth .\vcmio, New 
York 16, .\. Y. 57.50; 217 pp. 

new approach to fluid mechanics. 
Individual chapters include: the funda- 
mental equations, isentropie flow, basic 
equations lor nonisentropfe flow, non- 
isentropie flows, and mechanics of 
ratified gases. The appendix covers 
mathematical aids, dincrential equa- 
tions and their characteristics, and a 
summary of the derisation of the basic 
equations of motion of a gas according 
to moicculai theory — Burnett equa- 


• Rccoiimieiidations on Coc^it-\'isi- 
bihtv Standards for Traiisport-Tipe Air- 
craft — Put out bv CA.fi Technical Dc- 
selopinent and Evaluation Center — 
S.50; 6 pp. (Order PB 121011 from 
OTS, U. 5. Department of Commerce, 
Washington 25.) 

Discusses recommended minimum 
stindards for cockpit visual angles. 

• Aircraft Fire Extingnisfimeiit fParf 
V) — Put out by C.fiA Technical De- 
velopment and Exalu.ition Centet — 
S.50; 10 pp, (Order PB 121010 from 
OTS. U. S. Department of Commerce, 
Washington 25.) 

,fi preliminary report on high-ratc- 
discharge fire-extinguishing systems for 
aircraft power pLints. 

• Ground Calibration of the fi^OR — 
Put out bv C.fi.fi Technical Dcrelop- 
ment and Esaluation Center — S-75; 18 
pp. (Order PD 121012 from OTS. 
U. S. Department of Commerce, W'ash- 
ingtoii 25.) 

'Hiis report describes .1 simple and 
accurate method of calibrating fi'OR 
stations with a porbible detector 
mounted on the edge of the counter- 

• Aircraft Production \lctbods — by 
Gordon B. .fishmead — Pub. by Ciiilton 
Publications, Chestmit and 56th 
Streets, Philadelphia 59. Pa. S7.50; 
295 pp. and over 300 official photo- 
graphs. 

Development of airplane designs and 
carrying the design into production. 
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A MESSAGE TO AMERICA 


D U S T R 


THIRD OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 

A Threat to 
Economic Progress 


There are two paramount reasons for concern 
over ihe seriou-s shortage of .scientists and engi- 
neers that now confronts the United States: 

• The first reason, with which lliis editorial 
deals, is that continued expuiision of our 
economy and further iiicrea.ses in our liv- 
ing standards are threatened unless we 
train more scientists and engineers and 
use them more effectively, 

• The second rea.son for concern is that we 
run the risk of fulling behind the Soviet 
Union in the technology so essential to 
national security. Tlie consequences of 
losing this race to liie Russians are not 
comforting. (The possibility that this 
might happen over the next few years was 
discussed iii an earlier editorial in tliis 

The crucial contribution of scientists and en- 
gineers to the well-being of the American people 
has beeti to find ways of making better nse of 
limited resources, to make equipment more 
pi oductive, to develop new and better products 
tliat enrich our lives, to enable us to live longer 
and be healthier. They have made this contribu- 
tion with greater success in the last L5 years 
tJiaii ever before, but it has rec|uij-ed progres- 
sively more resources and more li-ained people. 

During this 15-year period our annual pro- 
duction of goods and services, in dollars of 
con.stanl purchasing power, has almost doubled. 
Since onr total population has increased only 
25 percent, this has meant a tremendous rise in 
the economic well-being of the American people 


as a whole. But in accomplishing tliis, lire num- 
ber of scientists and engineers has been more 
than doubled. 

Tasks for Research 

If the American economy is to continue to 
grow and if our living standards are to show 
further improvement, tlie work of scientists and 
engineers must he stepped up even more in the 
years ahead. Unless answers to several pressing 
problems are found through intensified research 
efforts, economic progress will become increas- 
ingly more difficult. 

Productivity per hour of labor must he 
increased at a faster rate. Improved medical 
care has greatly increased the number of people 
who attain telirement age, and shaiply higher 
birtii rates since the war will mean larger num- 
bers of children in school and college. Mean- 
time, liecaiise of low birth rates during the 
depression, the mimbei' of people reaching 
working age is not rising nearly so fast. The 
result is that over the next 20 years our popula- 
tion will increase by about oiie-third, while ihe 
total maiihouis worked are not expected to in- 
crease more than 15 percent. So, simply to 
maintain the same living standards for a rising 
population — with no provision for additional 
iniproveinenls — ways must he found to enable 
eacli worker to produce for more dependents. 

It is primarily to the scientists and engi- 
neers that we must look for help in iiiah- 
ing human labor more productive. This 
will require enormous increases in our power 
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resources. We will neetl to make more effective 
use of our existing fuel supplies — coal, oil and 
natural gas. And we will have to devi.se eco- 
nomically practical means of tapping other 
energy sources, pai ticulaily nuclear power and 
new rocket fuels. 

Also, hellPi- ways imisl be futiiid to use 
scarce and low-grade raw materials. Thanks 
to great strides in metallurgy and mining 
techni<|iies, we are now utilizing sources of 
copper and iron ore that, for all practical pur- 
poses, were not available to ii.s only ten years 
ago. Similar strides are needed in the mining 
and processing of !)auxite if low-grade domestic 
ores are to help satisfy a fast-growing market 
for Hlumimnn. And sliiblioin technical obstacles 
in the area of “high temperature” melals—sudi 
as nickel, cobalt, coltnnbiiim, tantalum and 
titanium — are impeding progress in jet and 
turbine engines. 

These are only a few of the i-luillenging tusks 
tliat denmiul intensified research and engineer- 
ing arlivilv in the years immediately ahead if 
the United States is to continue to raise living 
standards. We need more houses, scliools and 
highways for a rising population, more medical 
research to reduce furtherthe ravages of illness, 
niore research in cliemistvy ami otlier sciences 
to sustain the flow of new and improved prod- 
ucts that are so essential an ingredient of onr 
economic progress. 

Ceiling on Growth 

American industry has indicated that it is 
leadv to meet the challenge anti undertake 
vastly expanded research programs. A recent 
survey eomhurted by the McGraw-Hill Depart- 
ment of Economics revealed that total research 
and development expendiiui'es of American 
industry were almost S5 billion last year, 29'/r 
bigher than in 1953. By 1959 business plans to 
be spending well over $6 billion on lesearcb 
and development. And tlie total could well prove 
to be much bigber, based on the ireiul of recent 

Rut industry’s priigruiiis far research 
and develojnnent cannot be carried out 
unless cnoiigli tjualified researcii workers 
and engineers are available. Ernest R. 
Breech, chairman of the Ford Motor Company, 
recently described the supply of engineers as 
tlie “ceiling on our future growth.” He gave 


force to bis point by announcing: “If 900 quali- 
fieil engineers were to approach ns next tveek 
looking for jobs, we would hire every one.” The 
U. S. Bureau of Labor Statistics found in inter- 
views with some 200 large companies at the 
end of 1954 — a i-ecession year — lliat at least 
half were unable to hire enough I'esearcb scien- 
tists and engineers to meet their needs. A third 
of the (-(inipanies vepmled stibslantiul slioi lages 
of teclinica] personnel. 

The shortage of teclmicully Iraiiieil people, 
fiirlbermore, is becoming more acute. The num- 
ber of engineers and scientist,* now being grad- 
uated is only about enough to cover replacement 
requirements, while the needs of industry, gov- 
ernment and education are mountiug eveiy 
year. According to the liest information avail- 
able — as indicated in the first editorial in this 
series — these needs are now about twice as 
great as our cinieiit engineering graduating 
classes and aiimial production of scientists with 
Pb. D. degrees. 

To perforin ihc research needed lo I'e- 
move roadblocks to onr ecoiiouiic prog- 
ress — and at the same lime hold our own 
in tlie technology essential to our security 
as a free iialioii — we must have ai> ade- 
(piale supply of men and women with eii- 
giiieeriiig and scientific Iraiitiiig. Instead, 
we are faced with an acute shortage, now 
ami for several years to come. Reasons for 
the shortage and proposals for woiking our way 
out of the shortage will he discussed in the re- 
maining two editorials in this series. 


This is one oj a series of editorials prepared 
hy the McGrtm'-Hill Deparlmenl oj Economics 
lo help increase public knowledge and under- 
standing oj imporlanl iialiomeide develop- 
ments oj particular concern lo ihe business 
and professional community served by our 
industrial and technical publications. 

Permission is freely extended lo newspapers, 
groups or individuals lo quale or reprint all 
or parts of the text. 

PRESIDENT 

M<GRAW-HILl PUBLISHING COMPANY, INC. 
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"What do you 
need for a 


successful engineering career?” 


Your future is brighter at Ryan because of this unique combination of advantages : 


RYAN AERONAUTICAL COMPANY 


DIVERSIFICATION - Ryan is in aU fields of aviation - 
Airframe — Propulsion — Electronics. 80 percent of Ryan 
engineering is challenging design work in Jet VTO — 
Global Navigation — Jet Drones — Missile Guidance — New 
Planes — Missiles— Jet Engine Metallurgy and Rocket 
Combustion. 


STABILITY— In 33 years, Ryan has designed and pro- 
duced 25 different aircraft, missiles, drones and pioneered 
in jet propulsion— afterbuming-CW Radar. 


GROWTH — Ryan Engineering Division has tripled in 
three years. Ryan leads in Jet VTO— Automatic Naviga- 
tion — other fast-growing fields. 


CLIMATE —You will enjoy sunny, clear-sky San Diego 
where living is unlimited— vhete the world’s best climate 
lets you swim, yacht, ski, golf, fly the year ’round. Where 
beaches, mountains, parks are minutes away. 


SIZE — With 750 in the Engineering Division, Ryan is 
big enough to be diversified — small enough to be closely 
knit. You will get stimulating, broad experience — never 
feel “lost in the shuffle.” 




Corporate aircraft stay on the job with Van Dusen 
service. This piane, owned by a large corporation, 
is air international traveler and a regular caller. 

Van Dusen knows 
a good thing... 

and so does Shell 


What a difference when a dealer "flies 
with Shell." For example, take the ex- 
perience of Van Dusen Aircraft, Shell 
aviation dealer, ot Logan International 
Airport, Boston. 

As John Myere, Van Dusen manager, 
puts it, ‘‘Being a Shell Dealer means a lot in 
this business. You’ve got to have the right 
equipment and the right products because 
ground time is expensive and schedules 
must be met.” 



A private plone rcady-to-roll — Van Dusen serviced. 


“We’re on top on both counts. With a 
f ull line of dependable Shell aviation 
products and the very latest SheU equip- 
ment, we can give every flier just what 
he wants— on-schedule service. 

“Take the businessman who flies. Here 
in New England, the corporate aircraft 
mai-ket is expanding like sixty. Our 
service roster includes names like U. S. 
Steel and IBM because Shell has helped 
us know the needs of the corporate flier 
and we’re equipped to give him top- 
notch sei'vice. 

“Let me tell you how. Frequent visits 
from our Shell aviation specialist show 
us new ways to build the kind of service 
fliers want. We’ve got a direct pipeline 
right into all that Shell know-how. In 
addition, every issue of the Shell Dealer 
magazine gives us merchandising tips 
on better ramp service. 



Van Dusen refuels BOAC airliner for trip to Europe. 

“Equally important, is the Shell Credit 
Card system. Every yeai- we service 
hundreds of new customers who use 
Shell Credit Cards. It’s another Shell 
service that really saves the flier lots of 
time and bother. 

“And it’s the same story with com- 
mercial airlines, too. Shell’s experience 
and contacts ai’e always available to 
help us get new business.” 





Manager John Myers, of Van Dusen 
Aircraft Supplies, explains his com- 
pany’s ground-floor position in New 
England's aviation boom. 



It laker the proper equipment to 
deliver tbe last word in service. 
The Shell fuel truck is familiar to 
more air travelers than any other. 



As soon as you taxi up, Van 

Dusen is there with service. 


It pays to be a Shell Aviation Dealer 

—and the Shell ofhce nearest you will be glad to show you why 
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EMPLOYMENT OPPORTUNITIES 

A Pftiltieni Vgcaat Civil Strvic* OgpsrlunlNM EaipIvrmviiT Af«aci*i 

/ ( PbiIHom Wantvd Selling Oppe,tualti*i Wantad EmpleynitM Servkei 

[ NAKUNAl / ■’N't Time Work Selling Oppertunitlea OffarW Ubei Bvmui 

TEST ENGINEERS 

DO YOU LIKE YOUR 
ENVIRONMENT? 

i YOUNG ENGINEERS 

LEI US HELP YOU 
3 DEVELOP 

j YODH CAREER ... 

FLIGHT TEST 
ENGINEERS 

For Pight lest mstrumentation, dota 
onolysls, planning and coordinaling 
airplane, missile, and helicapter test 

EXPERIMENTAL 
TEST PILOTS 

For F-I01, F3H ond F4H projects. 

«etl Fi« Coolrol Sy.'.mi- 
OUR 

ENVIRONMENTAL 

: f 

T,Ml 0 * T..1 Acllvili... 

LOW TEMPERATURE-ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 

! Pill 

P. 0. Bes S1« S>. l<H>i> }, MitMurl 

McDonnell aircraft 


STBlCTESI^COmDENCE E 

CORPORATiON 

r~-- 

GENERAL^UECTRIC 1 

PART TIME 
ENGINEER 

1°^'*.'^ 'stare 'b PmfiK’er^Sala'ry 

DESIGNER -MECHANICAL 

“liilif"”' 

SALES ENGINEER 

mmm 

Your Inquiries to 
Advertisers Will 
Have Special Value . ■ . 

— for you — tke idvertuet-^^ 


EMPLOYMENT OPPORTUNITIES 



ENGINEERS 


LIVE AND WORK IN COOL, 
SUNNY SAN DIEGO! 


Solar offers challenging opportunities 
for engineers in the fields of 
gas turbine engines, airborne controis 
and advanced aircraft and 
missiie components 




solarW. 

FT COMPANY DES 


: • (IS luaeiNES • tmcitn «nd missile components > ieuows • controls • cotriNSS ■ metal allot prodlicts 



EMPLOYMENT OPPORTUNITIES 



If you’re cut above average m the execution of your engineering sk; 
take a long sharp look at AUitd Research. For with this young and g 
research team, opportunities for gelling ahead arc truly without 
Write today to D. J. Fink. 


Opportunities In these eipanding fields: Theonlical and applied airoiymmies • Ssabilil^ 

Airerafi and guided missile studies • Weapans effects • High Irniperalure physics • Speriroseepy 
l-'tiumeutalinn ■ Redialioa transjer 


I I 

I .-.JSHSI j 

■GENERAl#ELECTRIcl 



CONTINENTAL 


OFFERS YOU A WIDE FIELD FOR SPECIALIZATION 

Sleody exponsien of both research and production facilities at 
Continental Aviation & Engineering Corporation creates an In- 
creasing demond for qualified engineering personnel. Liberal 
salory benefits and a wide range of project activities On all 
phases of reciprocating end turbine engine development are yours 
when you join the Continental staff. ... If you hold a degree in 
engineering, physics or mathematics, contact CAE al the address 
below and investigate the opportunities that can be yours. 



SUBSIDIARY or CONTINENTAL MOTORS CORPORATION 
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ENGINEERS 

Be certain you 

MAKE THE KIGHT CHOICE! 
HAVE THE KIGHT JOB! 



ASK YOURSELF THESE QUESTIONS 
-IT WILL PAY YOU. 


CHALLENGING 
OPPORTUNITIES IN 


AVIONICS 

INERTIAL SYSTEMS 

COMPUTERS 
(Digital and Analog) 

MISSILE GUIDANCE 

JET ENGINE 
FUEL CONTROLS 



MY TALENTS ARE BEST SUITED FOR? 

Engineers come all sizes, shapes and potentials. G.M.'s policy of 
decentralization creates individual opportuaiiy for development 
and advancement. 

STARTING WAGE? POTENTIAL EARNINGS? 

At G.M. these two questions are best answered by another 
question— “How high is up?" Earnings both present and future 
are entirely dependent upon you. At AC you determine your 
earnings. 

PERMANENCY OF POSITION WITH AC? 

AC has been designated the official ELECTRONICS DIVISION 
for esU General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electronic . . . making America so it’s safer and better. 

RESEARCH FACILITIES? 

At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field. 

LIVING CONDITIONS? 

Are the finest possible in Milwaukee. America's most progressive 
town combining big town cultural and civic advantages with 
small town hospitality. “An ideal town for ideal family living." 

WHAT CAN AC DO FOR ME? 

Write us in ssrietest confidence ...you wilt hear from us by return mail. 
Send us the coupon below . . . YOUR FUTURE DEPENDS UPON IT. 
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EMPIOYMENT OPPORTUNITIES 



AC THE E 

GENERAL MOTORS CORPORATION 


ENGINEER 







)S ANOELES AIRWAYS. II 


CANADA 
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■~ 


SSmHksBsk 
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Ouick Solution 

MAN POWER 
PROBLEMS 


•mtMci 


m» you woBl. 

CLASSIFIED ADVERTISING 
DIVISION 

AVIATION WEEK 

P. O. BOX 12 NEW YORK 36. N. Y. 
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ENGINEERING 

for the 

FUTURE 

Are you an engineer or special- 
ist Interested in making your 
contribution to the advancement 
of highly complex aeronautical 
test facilities? 


SUPERSONICS; HYPERSONIC 
WIND IDNNEIS and POWER 
PLANT TEST lARORAIORlES 



. . . DESIGN 
. . . MECHANICAL 

GAA^ 

INERTIAL GUIDANCE 
SYSTEM PROGRAM 
ELECTRONICS DIV., 

Milwaukee 2, Wis. 

Seeks Engineers with experience in 

SPECIAL 

SERVICES 

TO THE 

AVIATION INDUSTRY 


OVERH/hUl & 
MAtHTlNANCl 

Remmert- 

Werner 

’dcS" 



m"^t ‘fedn"i«‘ 







1 PARTS & SUPPLIES | 


mmf- 

Milwaukee <>«:«» Weal family living in a 






C“. 

OXYGEN EQUIPMENT 

SALES t SERVICE 

Im AERO SS.TKS.I. 




Searchlight Section 

DEHAVIIAND DOVE, N 1574V 

5K" i'SEK-'L-s: 


sVvHrS'Si;;;;,' .-f?' I* 


f 

1! 

j» 

1 

FOR SALE 

AIRCRAFT 
CABLE and WIRE 

20.000 ft.-Alummuffl Elactric Cable 

TsSr^i^r,. C.N. 

AL-4 AN-C-161 MCI 51702 

AL-6 AN-C-15I MCI 51702 

50.000 It.-Aluminum Elactric Cable 
Al-8 AN-C-161 MCI 51702 

4.000 fl.-ALUMINUM ELECTRIC CABLE 

8.000 (1,-AlUMINUM ELECTRIC CABLE 

8EE_C»C»MT I«IN;»0»tN» 


PAGE AIRWAYS, INC. 


FOR SALE by Owner 



M. M. LANDY 

P. O. Bm 184. Mlani 48, Fla. 

WANTED 1 



4,860 ft.-Copner Inssilotad Cable GE- 



AIRPLANES WANTED 

28,798 ft.-Lead^Alume^ Wi^ Thetnio. 

AIRCRAFT PARTS CO. 

U«U>U ilP T.rmYn.|i1l.r>.i<k. C.llt, 


NAVION-1950-B 

HELICOPTER WANTED 

R2000 R1340 R985 

ENGINE WORKS 

DC-3 FOR SALE 

SPARKPLUGS WANTED 

HELICOPTER 

Propeller Inventories 

PACIFIC PROPEILEI) CO. 


tUU ££2H22EE£2S2 £ £ 
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DC-3 




Super-92 DC-3 



WRIGHT & PRATT WHITNEY 
AIRCRAFT 




DC-3 EXECUTIVE 

P & W 1830-92 Engines 


Ail Stair Door 
200.000 BTU Jonitiol Heater 

...rlffit:,,. 

Immediate Delivery 

".fiK;? 1 

at 


P. 0. Bo< 233 Mlomi 4B, Fierido 

i-H-Wj/ 

Remmert'Werner 

RADAR 

lea,Ser-,*Fleld St. Me. 






In any climate. 

Solar gas turbines provide 
instant starts, reliable power 





LETTERS 




= 5 - 5 --' 


ut-3 . . . DC-4 . . . DC-6 . . . DC-7 


23 

billion-mile 
fastener 
field test 


How many f .steners can you name 
that have heen “family” tested for 
four generations? Behind this rare 
group portrait of the illustrious Doug- 
las DC’s lie literally billions of miles 
of severe usage in every climate and 
condition on the face of the earth. 
And tens of millions of Elastic Stop® 
nuts have gone every inch of the way. 
performing critical fastening jobs on 
engines and air frames. In fact, for 
over three decades of Douglas air 
frame development, Elastic Stop nuts, 
with their familiar red collars, have 
been specified for critical structural 
fastenings. 

If you recognize the practical value 
of “flight-tested” experience on all 
types of air frames and engines . . . 
you’ll rely on Elastic Stop nuts. 




ELASTIC STOP NUT CORPORATION OF AMERICA 

De^N95-725 * 2330 Vauxhatl Road * Union, N. J. 


INSERTS are standard on all ESNA fixed fasteners guaranteeing: 


extended reusability 
vibration-proof locking 
thread sealing ... no galling 
immediate identification 

adaptability to all shapes and sizes of aircraft fittings 
suitability to production line assembly methods 





